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££&W*a£fc#^»mttT&ai:%*.fco fits r tt«H-?g 
ftCDSBS^UST &j £ft£^^7toftTV^&l^$Tfe&7 7°D-3 L 
Mmmmm&mit. -&mmm&m (Glycosylphosphatidylinositol) 

T>^u>^ufc^s Mig^jftfi^tis (mi) o j t^oum 

ifil^ GPIT>£ U >^£^LTlft££ft£ (GPl7>#-MBKfc 

^.tifeo (Hamada K et al, Mol. Gen. Genet., 258: 
53-59, 1998) 0 £fz, mB^MB ~C & % * > V ? £ O T * GPIT > * 
-IfiR©WiS*Ht^fe (Kapteyn JC et al, Eur. J. Cell 
Biol., 65:402-407, 1994) 0 

IS 93g>l8 re 

#%HJ©plMfci\ *MilitlMgafl©f§Ij|£ll«U MHassemb 
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-->^tSfc«)s #8Bjg#&fcj\ GPl!P>:*7-gGR0— OCWP2 (Van 
Der Vaat JM et al, J. Bacterid., 177:3104-3110, 1995) (DC^iffi 

iz&%m*k*>ri-)]/tu-tf-* mmvm^m ant:<fc4i/ 

DorftSL) 3&»&J$3DNA§#l&bx Rk-££ 6 H £ Saccharomyces cerevis 
iae (WTS. cerevisiae) £ CI 3 S U #-*&*©ratt#s 

#\ 5* (la) ^nsft^t*«, 



(la) Tit£tiMb-&tl&s S. cerevieiae&tKandida alb 
icans (WTC. albicans) CD if 3t £ #p fjji] I, Iff IBS (la) 
ft^ST-CJjfibfcC. albicans^, ffl&^Ottm&ifiM < , Iff IB 

a ( i a) ■e^&naflj'&wfcix GPiT>^-saM©ifflBSM^0ii^3i 
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#4T-eJgilfeC. albicans**, MioMtl^^fe § £ % 5t 
lulSiS (la) fcmmvih&mfc*. *f§BJ3:f rapiT>*-m 
80 # or 16 X tb % d k * HE bj§ L tz o 

S. cerevisiae£ s S. cerevisiaejlfE^?© 7* 7 7 5. K =7 <i 7*^ U — £ 
#A U «*l$6£fc «fc Ds fuiesS (la) T^ftMb^rtlMbTW 
ii^^-T £-5 irfcofcS. cerevisiaeJ; t) 7"^^ ^ K^IUiRUTs 1H4 
Mfc**? p-->7*U ^Sia^J^^^bTs |B]jI{K?£GWTl^£ 
bfe (IH^U^-tl) o GWTl^fc^ jitj£3»JfSgl£-£fcS.- cerevisiae 
Ttts buIB^; (la) xm$ti%{b-&>V>)&&l : X&, tu^0GPIT>*- 

mmi& (ia) T^^n^flj^ftsaTtf^'s iMigtfiEm-e&^c:^ 
pmMmm^mmmmm^^^xmm^ntzo 

H£ N S. cerevisiae©^/ 7 ADNA±£^ y *T h fc^^iti^iAb^ 
BUBS (I a) T'^£ftMb£^ftltl$mt$£^T«fc5£&.ofc£M 
ttRl, R5§:#^Ufei:^5s Rl^MtfcT" fctGWTl?H£^©405# g © 3 K 
> # GTCfr £> ATC t J R5&H$fcT! « 140# i O u F > ft GGGfr £ AGG & 
fttS^^itfBlti^nfeo £ti£^J|GWTl?ifc?£GWTliifc^?i& 
^^i3#A1-?> hlufB^; ( I a) T-^£ftMb^t>fcttLT»14£^ <T 

#Bj§£>#£:&ofco zn%(DZ.bfrt>. lufBS (la) ti^ti^jh^ 
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m&teJS&t&Vs C. albicans©i&te&te^ (K^J#^3 S Rlf 5 ) 

$fcs x — *^-*fr£>©GWTlh©*^P^--*&?St£ «fc tK Schizosa 
ccharomyces pombe pombe) 0*tP^ (-IE 2 7) #JltB 

^tifeo M(3 S S.cerevisiae, S. pombe, C. albicans© GWTljtfe^?© ^ — 

— StftS UTPCR^fr 9 d £ £ «t D Aspergillus fumigatus (WTA.fumi 
gatus) **cu? (|B?iJ#^3 9,41) #jim£ftfco 

ftoTs Cryptococcus neoformans ( feJITC.neoformans) ^^D^ (IE 
^Jff 5 4^ 5 8) #JHH£*ifco 

i . nm£&i,f%>Mm%m£ & ^ mutism da) -nm^ti 

IB (a) fr£> (e) ©V>rn^fcK«ODNAo 

(a) iB#I#-*f :2s 4, 6s 28s 4 0 * fc & 5 9 fcfBtt® 7 5. 7 gft 
Kaii»e>&*S&JI£:3- b'T^DNAo 

( b ) la^JS-t : 1 s 3 s 5 s 2 7s 39, 41s 5 4 $ fc \± 5 8 £13 
«&©EglB?!l£^ifDNAo 

(c) iE^J#-t :1s 3s 5s 2 7s 3 9s 4 1s 5 4£tz&5 8 £fB 
m-<D%&m&}fr ^cCS DNA i:^h'J>^i>h ^IftTTA^ 7 V ¥ 4 
Xt^DNAo 

(d) E^!J#^ : 2s 4 s 6 s 2 8s 40lfej±59 £1310 7* 
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(e) IB^iJS^ : 1 h 3 V> &I33«# : 29^^30^77 



2 D*»©*llftfifc:l3fr*GPir>:&-»ail«& 

»^£-&SfFJB£*fTSg6ft£:3- Kf^ TIB (a) fr£> (e) O 

(b) :1s 3. 5, 2 7 s 3 9, 4 U 5 4 £fc&5 8 fcffi 

«&©it^SB?!J£^ifDNAo 
( c ) mn^^r :1s 3 s 5 s 2 7s 39, 4K 5 4 5 8 fcffi 

XT § DNAo 

(d) SB : 2 s 4 s 6 S 2 8s 40lfc(i5 9'fcflB«®7 5 J W. 

mmz^xmx, < &&&<dt ^smtp^m, ^&s mm%&v/*tz 

(e) : 2 9#t>*3 1 & S ^ttBB#|#^ : 29S^*30§7*7 
-<T-i:bTtii|i^tl5DNAo 
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4 x SSCTfe^o PerfectHyb™ (TOYOBO) $&M4«65 e C2.5BSB§;W 

y.;^^^-.> 3>N &^T-l).2xSSC, 0.05% SDS$g$ : 25°C5fl\ 2). 2 
xSSC, 0.05% SdSigm : 25°C15£\ 3).0.1xSSC, 0.1% SDS$g$£50°C20# 

^n^3t0ii^s tick d^m^rth^^ :ne>0jss*»Tf*i 

& o 

3 . 1 $fctt 2 fcfBfG©DNA£ «fc ^-F^tll>Seio 

4. 1 tfctt 2 fcf3tt®DNA##A£;h,fc^*--o 

5. 1 *fctt2fcia*0DNA*fctt4CgBtt©^^^-S«J*-r*^5r<K 

6. 3 {Cl3m©MS^* s 5i^J^^LTl>^mmT"fe^>^ 5 fcf3*©J£Jt 

# e>^£H±fcg a K£ sis 1-3x11 £^t?, 3 izmmvw&nomm. 



WO 02/04626 



PCT/JP01/05899 



-8 - 

9. 3 izmnom&nizm&tz&iifco 

(a) 3 fctm®m&nfc®&mwzmm£#z>^Ms 

(b) mm&ntmmmt(Dm<&%i&zi%&tz>j:ms 

(a) 3 iztm®m&wftmmmLz^%mmfcm%mn%mm£ : £ 
sum, 

•£fci§'&hfcb$&bT> Xig (b) iC&^T$tffi£ti3GPir 
§ Z t b^o 

©H^s (3^:S#qJ#£T& Ds £ ti £> CD#&£#&ltr 3 Wilier 
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1 2 . mU lOSfettll fcfB®©* Z 'J --V^fc* t>*Hl/5 *s 
arts**,, 

14.9 fclB*B©ifitti;fct±iuia 1 2 £fBi$GD<blirtl t T % s 
1 5 . -]ft5S(I) 




(^^x'^#^^r s tuitf-ji^ ttzteft -s(0) 2 - t:gt;fo£ti3^£ 
x & <fc^c I _ 6 T;v^;i/^£5in*-r 6) T^to^ ti^^^^-To R la 

Tfc J;^t:U^^>^ N M&£ftT^T & J^fiJ *i?>in, §?&£*l 
TMT&cUM^^>3l N 1$ £ tlX U X £ ^ -< ^ *V -;Hf N g& 
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m&$nr^x% k^v^v-jim, m&znx^x & <uw v^^it 

R 3 \ 4d cfc^R 4a 4il^I — ^ fc&*@M&oT ^etl^tls TkiUJI^ AD^> 

-c(o)NR 7a R 7b R 7a *5 £ximzm-'%fctemmte-ox%n?ti7k 

MB^, %tzte£i. s 7)\/*)\sm*mvfcT %>) s ft -C0 2 R 7a (5£#, R 7a & 
lufBS^h|nI^^^^B*-r§) s ft -S(0) n R 7a (ft^ s nt±0kUb2O 

-r a „ R 7a (iBuia^«^i5j^a^mD*-r^.) s ^ -s(o) 2 NR 7a R 7 



(5S*x 2 ttili*g£\ Zfzltft -s(0) 2 - Tltfc>£*i3X£ 

MvktZ ; 

_ Z 1_ Z 2 

(^pfs Piz^ms, mmm^, t^ix>« s $fciix^-i/>s.^i 

; 

^r;i/S*tti*-r^) -e^t>^tLSS^scD*ti)o R 3a *;R 4a tt-it£&^Ts 
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T?*<*ft*flj<&«i da) ^ 1-3 tuts 1 3. izmmovimmmo 

1 7 . -iftaoi) 



16. S 





(I") 



CsS + ArttTIBsS; (Ilia) - (Illf) fr£>&§S¥ 
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(Hie) (||lf) 




(5^4iX 3 tt#^^, ^fefctsS -S(0) z - 
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C,. 6 t;v^;v^s ChT^^^Ss c 2 . 6 r;i/^-;vs N c H 7ji/^-M, 

_ z 1b_ z 2b 

fefe'b (1) Ar^s R lb 43 i t>'R 2b ^ ^ £ 7 J<5ltM?T»fc 3fyfB5£ (Hid) 
•t-^to^n^^^, (2) R 3b £fc&R 4b ©4>& < h%-£#7.kfftJ!l^& 

nun^fctty h^r^^^^^t-^iufBS; (iiic) X'mtoznzm&s 

(3) R 3b SfeiiR 4b ©^^ < ^^-Tj^'Tk^ig^^^L, &?-##7k 

(Illc)^^fe^n^.^^, £fcfcfc (4) Ar# s R lb ^7k^il^^R 2b ^^;i/ 

( 1 1 Id) T*g|;b£ti£:i§£r£l&< 0 3 b < fc):^©ig 

^fe(i^tL^©7kfntJ 

1 8 . Ar#5£s 
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1 9 . -**5S;(IIIc2) 




c -o- (^^s w^£mmMmtmmm%Mvkt %) -enfo^ti&^T-fe d x 

R 2b #7)c^JjI^-?:& t>s R 3b ^7K^jiHF%mt*-r?>^^s (2)R 3b £fe&R 
4b ©iJ>fc< ^ &-£#7kfjlM^£^U bS-ftififrmm*. thZ-i' 

(3) R 3b g;fc«R 4b ©^& < fcfc-£#2fc*JS-?:&j5<U fc3-##2k 

2 o. mnwftmz^tzmmi i . tmo^mmm 

2 1 . R 3 \ :fe «fc OT 4a ® 5 *> ii>& < 1 o jb s s S -C(0)NR 7a R 7b (5$* s 
R 7a *5 ckU*R 7b m(jfB^^h(5ia»^^P*-ri>) s S -C0 2 R 7a (S^K R 7a 
&ftuf3/£fg^|i^»£l<P* ]T3) > S -S(0) n R 7a (Set's n(i0^lM2 
0SI$(£iiP#-f 3o R 7a iituHB^^^(5l^^^^P*1-§) N S -S(0) 2 NR 7a 
R 7b (SI R 7a *5J;t>*R 7b (ifilB^^^|5l^a*^P*1-§) % S 

/ X ^R 6b 

— N 

(S4>X\ R 5b *5 J;t>"R 6b »Btj|3^^hl5ll(^^^n*TS) T*Hfc>£ ft&g, 
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2 2 . tt>Mmwm*mtz>ib&mhK ( i ) i-^yv^^ y >s 

( 2 ) l-(4-:/D^>^;i/H v^y U > N ( 3 ) l-(4-7 d 
•fv*yu> N (4) H4-7;i/tn^>i?;v)^v^yj> N (5)1- 
(H-M>^;i/)^v^;'Jx (6) i-(3-^;i/^>s;;i/W 

y»;>s (7) l-(4^f;K>^Hv*;iJ> > (8)l-(3,4-^ 

^•;i/^>i?;i/)>f y*y >; > s (9) i-(3-^ h^>^>^;i/W y*y y 
>^ (10) i-(4-y h *^>^;t/H V*J U ( 1 1 ) l-(3,4- 
^i/>y*4^>^Hy^;ij> N (12) i-(4— <>^;ix^-dp 
^>^;i/H v^ij^ (13) l-(4-i/7;^>^;v)^ v#;ij > s 
(14) l-(4-x b n^>s;;i/)>f v^;ij>, (15) l-(4-T 5. j <*y 
^Hv + ;'J>, ( l 6 ) l-(4-y h *S"*>s>;i/)-6,7-s>* d d- 
>f V*J U > s (17) l-(4-p< h dF-i/-2-- h D-^>y;i/)->f v^;ij 
>s (18) l-(4-y h *^>^;i/)-6,7-y> V^r> 
U>s ( 1 9 ) l-(2-T ^ y-4-p< h *>)]/)>( U >s (2 

0 )l-(4-y h ^r^^>^;i/)-7-h K P ^rfy-6-y h^i/-f V^; 'J 
( 2 1 )l-(4-^>^;i/^^r^^>^;i/)-6,7-^y h*^-J U 
(22) l-(4-y h^->^>^;i/)-6,7-^p< h*S/-fV*y"J > N ( 2 

3 ) l-(4-y h **>-2-- hD-'O^H v^y U (24) 3-[4- 
(HV^y'J;Mf;i/)7i;Jr$/]7DlfJk>7^F, (25) l-[4- 
(2,2,3,3-^ h 5 7;i/#P 7"D^dri/)^>e;;i/]^ V* J U > s (26) 

i-[4-(2-tr^ h^rS/)^>^;i/]-r y#y y > s (27) 4-(i- 

l-[4-(2-^ h **/x hdp^)^>s;;i/]^ y *7 y >s (29) #-{2-[4- 

(W y^'jjM^)7i y 3^>]x^;i, ^ ^t-^ > N (3 

0 ) l-[4-(7 x^^- )^>*;;v]>f v^i)> N (31) l-{4-[(2 
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?)iy »j;i/);t^>]^>^;i/H u (32) i-(4-^ v 7* h 

^>^>^;VW V*7 U >> (33) l-[4-(2-7x;^i/x h ^>)-< 
^^HV^'J'A (3 4) ^il/2-[4-(HV^r/'JiMfjl/)7 
xy^>]7*-te5r-K (3 5) 2-[4-(l--f ^Mf/l/)7xy^f 

S/]-l-x# 7-;i/ s (3 6) t-7^;i/tf-{2-[4-(w v^y U;W^;P) 
7i^Hi^}i?-^M-K (37) l-{4-[3-(;r h ^ t F D -2H 
-2-t. , ^n / /l/^^^)7'D^^^]^>^;v}^ V^; »; (3 8) 2-[4 
-(HV*>"i^^fiH7x;+*y] -l-x* (3 9) l-[4 

-(3-^iJ y ; 7D**S/)^>^]^f V^r; U (4 9) 3-[4-(l- 
^V^;'J;MfM7x;Jpi/]-l-7Dit;-;K (4 1) l-[4-(2- 
b 3^>H>^;!/H V *7 U > N (42) 4-[4-(W V*7 U 
i^^)7i;#^]7'^ ^ ypTi/y b\ (43) l-(4-{3-[(4-^ 

7 )x;i/7 t-j^rn *"^> }^>^;i/W.v =^7 u >s 

( 4 4 )l-(4-{3-[4-(4-7 DD7 x -;i/)fcT^5 ^7 ]7*D sK* 

;v)-fv^;'j>s (4 5)HWv^;ijjm^)?-ij>> (4 6) 

J ¥-[4-( 1 — f V*7 iJjM^^)7iz;H^>7^ h\ (4 7 ) #-[4-(l 
-4 V*7 iJ/M^l/)7i-/H7P^>7; h\ (48) fl-[4-(W V 
=^7 •j;i/^5 L ;i/)7 x-;i/]-l-x* >x/V7t>7^ h\ (4 9) tf-[4- 

(l— i j fM7iui/]-w ?-;i/-x* >7;i/7 * >t ^ p N 

(5 0) H4-(W V*7 U ;i/ 7 3- )\y ) 7 x -)]/]-N-*3-)\/7 * ( 5 

l ) #-[4-( w y*;ij^^)7i-;H-f7n^7^^ £fefct 
(52) #-[4-(W v *7 d;m f;H7i-;i/]-f^WD br;w 

>Tfe§lti!31 5 . f3«©tn;liM#J 
2 3 . i&^iOII^ 1 3 frt> 2 2 <D^thft£BM<DiKnWft\*m% 
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tert-y^;!/^, n-^>^;u^ i-^>^;i/^ s 
n-^Jp^>;i/^, Mf;b7"DtM N 1 , 2 -y^ ^;i/7*n 

2 ^;i/7°D e;i/g N l , l , 2 - h v * u tr;i/^ N 

;uSs 2-^f;i/7f;n, l , l -y* 2,2-^^^;i/7' 
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-7^>-i l-7^>-2-^;i^, l -7"^>-3 2-7*^ 

>-l -^;vSs 2 -/r>-2->f ;i/«$#fcfcr e>n§o 

fcifcUfcfs l-7Dt-;Hs 2-7°P t°~;i/^ s 7*^~;i/ 

n-7hdri>Ss i-7h^>«, sec-7h=^>^ t-7'b^>*s n- 
^>?-)]/3r*^Ms i-^V^^^-^^^s sec-^>f-;i/7h^r>>^ s t-^ 

l,2-^y^;i/7*h^^*x 2,2-^^^;i/7h *$/* N 1,3- 

S^ 1-Jf;^h+^ 2-x^;^h^r^S, 1,1,2- h U^f-;i/7*D 
#*->^ 1,2,2- h U ^fj^D^^^l, 1-ji^;p-1-^ ^;b7°n * 
l-x^;i,-2-*^;urD#*$/3Sfc£#;§M:f e>ti*o 

VM,14CD^^B|S£lH>s Mittt) fcteM Z-tts 7ixM, 1-^7^ 
2-t7^;i/S, as— f >^-fe s-4 V -;i/36 N T^7 
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♦ Wifflfc + fc^Tafc^ft* i";\D^>|?j tits y^mm^s 

^7^yS, c^t;]/*;^ ^ j Ms WVji&s c,. 6 r;i/^;i/^;i/7 j 
c 1 . 6 7 > ;i/^;i/7;i/7 *-;i,^ s CHT/i/^jUiv??^^^!^ c 

7t Fn C,. 6 t;1/ * ;w\*^ ^fcfcfc^ -X 4 -R 8a (5£ 

c 2 . 6 T;i/^-;i/^ s c 2 . 6 t;i/^-;i/^ s c H4 7'J-m, c 3 . 8 ^7 

^Tfci^j fcfcfc, f"g^qItg^gp^^ N ffilc £ II 1§r fc> T 1 g; tz & 

HT^ 7y{b7.kiiti^ ^^tK^M+Is 3<7tti7kf«iEft 

^*0/\D^>fb7j(iM ; mmms mmms mmmmms v>m^s m 
m^s m&tmt&K¥<Dm%k®m ; wmt&s t^^^m^s ^-om, 
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teSiaStr^WSSK'r^S^^^^'rs^^s 3. fulfil (la) O 

WTt N (l).Jim£MI£5i « £ J: D N ItflB^ (la) (cfBtt 

S>x > p&&#T?/W 7*U #W X-T3DNA£f#;5#& s (3).*^E D ^-^ 
(4). fuf35£ (la) \zmM(D4b&'yQfcttTZ>M , &*mmTZ>m& 

£F£ L < tt^iltxSSs Mucor • Saccharomyces • Candida • Cryptococcu 
s • Trichosporon • Malassezia • Aspergillus • Trichophyton • Microspo 
rui • Sporothrix • Blastmyces ■ Coccidioides • Paracoccidioides • Pen 
icillinium • Fusarium-£& £ N H Jc £F i; L < albicans • C. glabra 
ta s C. neofonans&lFA. fumigatus-£ & 3 0 O^^ftS. 
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cerevisiae&£>*S. pombe&£F£ b U iff & 3 o 

MWt, MmMMMfc^VT-^X * h'7>f 75 'J-^iAt§ 0 S. c 
erevisiae&tfS. pombe© 7 5 7 5 K 5 >f 7*5 U -&ATCC( Information 

for ATCC Number: 37323)* A3"- qJtt&T* £ D s C. albicans© 715 7 
5 F 5-f 7*7 ij -fctNavaro-Garcia F et al, Mol. Cell. Biol., 15: 
2197-2206, 1995Cf3«B©#&£ «fc D #»Rrt6T?ft * • *f5>tlfc757 
=• l»7^7'J-tt, Gietz D et al, Nucl. Acids Res. 20: 1425, 1 
992fcfB*©#$fefc X DllCiXt So &&W±s YEASTMAKER™ Yeast 

Transformation System(Clontech)^© ^ y r£ffi"5£2:fclf£;h,So 
757 5. h*5^ 75 'J-^IAbfcll^ BUI3^ ( I a) fcgBtt© 
ft^tJ0i££TTi£*-f 3o Hftl&Cyu tuIB^; (la) £f3*s<ZMbl§i 
&&1.56/*g/il*&25#g/il N Ut b < fcfcl.56#g/il* & 6.25>ag/ml s 
M£#?3; b < tt3.125^g/iloaiflEfc:^tr*55^1ft±t: 75 7 5 K 5 -f 

^7ij-s#Abfexa*fiiiu 3o°c*^42°c-e 2 0* 

^5Hs ifSK fct37°CT? 3 BP B 1t§*1-^o Ji5ilb-CtfeuP--^s 
UfBsS; (la) fcfawoft^ti^^tft&ife't'-ejlfc^sibs 

1{££D7°57=- h'$^S8t5. 7°57* FClStis #|;t«METH0DS 
IN ENZYMOLOGY, Vol. 194: 169-182 (1991)kl|B«©^^fcfj *> Z t & 

t#^tife7-57 ^ b < &m&m&&mz&Mrz&s &w 

■e^tiKx JSMS&^^-s 0fl*«ffl-£ae^J0&£fc»L;fcpBluescrip 
t IK pUC19^t ij * D-- >7*£fr^ Ill^J§^^t§ 0 %£IB 
notkfete, 0J*«ABI377 system (PE apllied BiosystemsftSO v~ 

#36 211609 fc 33 ^T(±. S. cerevisiae-e^^AL^m^ bfc27n 
Dr: — ©£T#n C. albicans'^ 303 D --$283 D --* N #f§B.8 
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fciB«©DNA£^A/-e^fc 0 ItiiBSi (la) fclB«©^h^«lt:^bTWtt 

(2).IE?'JH^ 1 s@B8J#-5 3 & ai\fc*SB?!l#-3- 5 t|B«©DNAt^ h U > 
^x> hftittt^-f 7>J *W Xt 3DNA£f#&£& 

#3&$fcfB<8©s XlI©*ffl]JSM£-J$fc:H4-r §161^3- Ft* SDN 
A£j# i: IT It, #iJx.fc£S. cerevisiaeoatfg^DNA^^M U 
BB*I#^ 1 fcIB«©£gI3?!l©til&«fc D 7*5^ ^-^ISftLTs V> 
l±C. albicans©?! fE^DNA^^Mi: U Sal"*-* 3 & § l>ttR8l#-5 5 
fcfBfl©tta6K5 f !l©til*i D 7°^ ^ — fclftffl- It, PCR^fr^s iiH£ 
tifcDNA£jlM3&^#- N 0J;t«pBlueScript^fc:£ d»- >^t5 £ 

t «k d f# s & ns o b fc ^fig«fcjfe bT 

JilCKW-r 6 *?i;b<l±15 bp^± N Mfc#S;b<tt20 bpW±©& 

nztttiw it fcflifcfc^o pcR©^#{±7*5-r -^-©^^s Jusr 

©§£, fflV^^^DNA©S^t^-t.^Ml:^^T:^^o 0S;Lfc£C. albi 
cans©itfe^DNA 200 ng£HMhU 1B?!J#^ 2 1 RUMM^^ 2 2£ 
7*5>f v-fc bT94°C4#-> (94°C30#->68°C5#) x 35i^-f 7 ;i/->72°C 
4#©&#T? N *®©«BlflaS^^fcH#-r^SS5t*3- K"f SDNA£f# 

PCRTfc&ftfcDNAfcJU *BUBS^fcH#f Jt*3 - H1"SDNA 
y-©fe^ft!iii©j|M©DNA£t#3fc#>©rn-7£: LTIf 
ffltK^T'^o Jlttttfcfcts 0J;tfc£S. cerevisiaeCMUl^ 

C. albicans©*BNi&fc^£f§£fc© 
C. alb i cans© ^ 7^ U - & £ ^ &c-DNA^ -f 7*^ I) — fr£> N 
S. cerevisiae©?Ifc^DNA£iiM bTPCRT^f £ DNA£ 7" n - 7 
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J:UXHJ>^x> h&mt-es >W ^ Xt3DNA£^D-- > 

4 x SSC£;fcfr3 ;W :/ V ^ -fcf— > a >s &IM?65°CT 1 $19 0.1 x 
SSC*T*©&#T&3 0 bTX h U >^x> h&^ft&s 50% 

F4>42 0 C 4 x SSCTfeSo £fc s PerfectHyb™ (TOYOBO) m 
M^65°C2.5BIfF^a^ y >J y^^->> 3 > s &^T*l).2xSSC, 0.05% SDS 
?gr& : 25°C5£\ 2).2xSSC, 0.05% SDS?gr$ : 25°C15#\ 3).0.1xSSC, 0. 
1% SDS^§rt50 o C20^©^^^v^ofe^^^,I^^tl^o 
*mW<DmmmT*te, -9-if >:/P y hMffifck tK C. albicans};: 

x-r sDNA^m^-r§ c: h^nrt^T^^o 

K <r3DNA£f#£;£& 

fc: <fc t) s S. cerevisiae, C. albicans, S. pombe, A. fumigat 
us&t>*C. neoformans0GWTl*^ D^BJ^frh&oTl^o C ti ^ gfc 
fe^©IHT?«#<*ftT^afi!$fcJ\ GWTljfifc : ?g$&i#;8ltl£f8»1- * fc 

ctft^ftftfcju tmn&zmwbnzhzifis b < ttiBai#-5 2 9 

Stf 3 1 W£1E?!I#^2 9&t>"3 0#H£b^o 
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£tc%mt bTfcU T-Z^-ZiZ&MZhtz&fc^Mftfrbs GWT1 
bT N cDNAck &3 VWi^'y ADNA£ t) PCR£ o Z t iZ X 

o 

ftfcI5?!l£Sl;: N £S^^£t#3PCR©;£&£ bT&s 3' RAC 
E • 5' RACE • inverse ?cm®^&&&tf b ft, t1tJ\4 7 V X\Z 
«fc DH£bfcE*J*£tf*P->*»ftr*£fc**rt6*Cfc*o £*i£> 

(4). fuiBzft (I a) fc§B«0<fb£$jfc:*rT<5 £ 3t f# 1" 3 M II £ 

*iBwtfB«©s mib^; (i a) \z.mm(Dih^'^\znt %m&*mm 

TZ>m&M*Mmm%LtznM, #*b<l*S. cerevisiaeti, ilfi 

$? * b < i^m^^e^y (enoi) ©^d^-^-cdt 

JfAtS^^li^ 0!l*fcfpRS3O4 (Sikorski RS et al, Genetics. 12 
2(1): 19-27, 1989) ©vWl/f- n > ^ htSAbfe V^SB^J £ 

££<k t)ff 5 £ h#T££o SEbV^SSfciMETHODS IN ENZYMOLOGY Vol. 
194: 281-301 (1991)£#iiT- £ £ o 

SfcC. albicans©tt#JI8attti: N C. alb icansffl 2831^ * - s 
fcfpCARSK pRMl^ (Pla J et al, Yeast 12: 1677-1702, 1996) IZMV] 
ft 3^5 ^ttKfllM 5 fcSB«©»fi^*«a^aA.-CC. albicans^ 
^Htetftf 3 (Sanglard D et al, Antimicrobiol . Agents Chemother. 



WO 02/04626 



PCT/JPOl/05899 



-25- 

40: 2300-2305, 1996) d t£ «fc o 

^m^mmo, luis^ (u) t3i3®©<b^ti(3^i-5if^^^# 

T^te^^ bfcXSs fflKiiS. cerevisiaefci, WT©#& 

v-^-Jifc^ £?£b<&S. pombe<7)his53ifc : P£ilM^ U MJg 
£30 bpW±#?£ b < &40 bpW±©^&bfcl^fc^ S. cerevisiae 

v-ft-jtfc^lcftjfobfcSI^s his5T-$.ti«his-©i§ifeT 

^fes C. albicans0^&*fc& N E^'J^ 3 £ £ ^ (ii3^!l||-^ 5 £IS 
«0Jfi3SiB^Hfffi**fc:s hisG-URA3-hisG£-te y h £fflV^S& (Fonz 
i WA et al, Genetics 134: 717-728,1993) C «fc t) f# £> tl3 o 

it^^^^ s GPlT>*-MaM©lfflBS^^©il^3i^^Rig-r^^§ 
(l).i/#-*i**&ffl^S£$S> (2).*MflSS<D^Jl*SmaK2:£j& 

WTfcffilB*- 3(l)~(4)©ifr$Sfc <fc * b < &(1)~(4)©#&£ 

ffl»^bttffli^ci:tA DsM^^^^GPlT>*-MeM®$fflj}g^ 
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(l).l/#-*»*SJB^*3Ef» 

^St^c: i:*siri6T?*So 3;fcs «t D&Bfcfcfcx GPIT >£-HeKfc 

(Van Berkel MAA et al, FEBS Le 
tters, 349: 135-138, 1994) 0 U fcffl^fclfrSfco 

* - 6Pir>*-gSKC5|ci«iB^J%n- h'fSDNA^s reading frame 
ALIO, EN01© 7- D * - * ©Eai*#¥ ft % 0 ^±)mn t h X 

JlSi&&ttJ#fcfcV>#&£fctfctH#qJ |fe£ Green Fluorescence Protein 
(GFP)fcfflVNTfcAVNo GPI7 >*-MSMC*^IB^Jh btfcU 
a-agglutininC*^SB^iJ • CWP2C*«ffiai fetiSo #11! 
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GUttftBU (Giet 
z D et al, Nucl. Acids Res. 20: 1425, 1992) <fc t) IltiA b N 
i&STfttlttji^V-AtJittfc^aiN LEU2-CfcftttLeir©#% N URA3 
Tfetl«Ura-©tg±fe •eights DNA##A£tifcllM£^ <T£o 

0JtH*£«fc «3^«)s ®ftja#©v^-^@#5iififr ^L§lv^T®fclj# 
{giT^^§fSte* s Efe^tin«,m^^E^(iGPIT>*-gaM©lfflfla 

g^©*&3ijaafc##£4*fei:*j»f£ftSo 
^^E*4/b s GPiT>*-§ia^©ma^jiT-©^m{c^#^-^x. § ^ 

irSttfc Itlt 0iiHGPl7 , >*-«a JT^ittfa-agglutinin • Cwp2 
p-Alslp^©T^y^IB^iJJ: *)iftm$:%.m*¥m\sX (Chen MH et al, 
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J. Biol. Chem., 270:26168-26177, 1995, Van Der Vaat JM et al, 
J. Bacterid., 177:3104-3110,1995, Hoyer LL et al, Mol. Micro 
biol., 15:39-54, 1995) N * ©^J$©^7*?- h* I, Vim&<D%> 

ttzs »ii< Aisip^r^ Ft^t§^i^'j^D-t;i/ 

£tz%mt LXMWis 0tl< {iGPlT>^-M6H^'Jx«a-agglut 
inin- Cwp2p • Alslp*£ *mm%M£ KfzMMZs l^t^Tlilt 

^ftmmb tzwiT > ti -m&MZs u tut 

tv-yfts % ©14 1"?.^*?: ELI SA • Western MotMtirmxmmt 

tMS©#4Ts Jfil&£fK ^iJx.K30°Cs 48B#^ig*-r 
§ 0 igtlfell^I^CJ; D^Sts £ b < tf-X 

b < ii^;b*±-^^^Sbs^©3i^±M^GPi^>*-geW9->r 

£Ulslp^7°?- Ym-&%, 96 well7°l/- Ml4°C, overnights n -J- 
J>?t%o m&m0£L <\£0.05% Tween 20^ PBS(PBST)T#fc#l^ 
96 weliri/- h©#^glftli&jiM£7*D tSltl, $?3;b<fcJ:B 
SA • -t? ^ >^©^eHs IC$f$b<(i^D'^x-^T«/D^Jr> 
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f^Etfog^Zo mmmt b < iiPBSTT&^s @#Jil*l(i§bfcC. albic. 
ans^^fi)^f*s $?£ b<&HRP^f$^#>^^{*£, M 1 & B3 Hg $1 

90 nm(Dm?tJ£%mfet2>Zblz£ D , GPIT > 6 Kit > 4»© 

Aisip»^^m-r^o 

gfrtt, ^S^^M4>oGPlT>*-MS^©rSt4s b < ftll©| 
ftliffl]|S^©f*Jtffe«&«lj£1-3 H fcfc: «k t)s tft^'*soltfet?fe5o GPIT> 
ft-SfiflcDrStt i: bTtts ®tHfflJ5a-\©ft*(c||^t-^Alslp, Hwpl 
^©ffelc, mating^ W# 1* a -agglutinins BM(DM.mtem-¥t 3Flo 

©Tfct&l^o 

fcfcKMfctC. albicansT&3 d tifiMt LV»o nS ?L & $9 j& i: b X 

&mmirz&wzmt%mm*tiz% u b < \*MM&m i g±&mM 

T'feK^IHUo nS?LmM£*S#U 3tM§fc£$S0i*.«x*>> 
Jg*±i§^iny7 7-ti5fe#lT«^«^ #J £ it 7 d 

- . h p-^^^ignfe (Difco) ^sjf-r^o 3ov-mt%mm, □ 
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*ftK«0#4Tt> H®$lx.«C. albicans^, -£0# ;U;£30 o C 

sen 
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AlXjl MReissert) ftiiirtJ (V) T 3 o 0 

rg. Synth., VI, 115(1988), Heterocyeles, 36(11), 2489(1993), J. 
Chem. Soc. (C), 666(1969) N £tz\±J. Heterocycl. Chem., 29(5), 
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ii65(i992)^ £©xttfciBtt©Ejfc*#c*^T»iai-r % z t&x% 

A2x% T;i^;Wb©xf£TfeS 0 4b£t)(V)kWm*£^1-s^>^ 
tt& £ fctt5*#lETRJfe ^tSutt J; D *b£t)(VI ) § «& f * - i: # 

A3x@ 2in*^»K*S<oxs-c**o fls£tKvi)£iM#£-K fin* 

Blxg {b^ti(V)i(pf><b^^i(VIl)-v©x@T-feSofb^rti(V)i:Sil . 
Si kt: £ Oft^fei (VI I htftiJo 0iJ;L}£s MiilT 

(is Tki^b^ h >; a, ?Km\jf} »j •> kfczifimvf e>n* 0 ffins^s&M 

B3Xjj >r h ><pe>^f-U>^©ji76©Xg-Cfe4o 4" h >&(VIII) 
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mtlts AlX^s BlX|i, B2X*I^ LTB3XH£0£| LT^^t/H) 
Clxfi 7ki£S©AP^ Wb&£^(±7:y;Wb®xaT*&3o 4b-£ti 

til) o 

C2XH AP^>S^§^{i^^;i/S©M7G^^IIR^0xaTfe§o 
<b^t;(IX)^M^^^^ffl^T7j<*{b^^1-S d ^(c J: !Mb£tJ(I)£ 

^Jx.^s UIHTli, A^>*£ A-RfH&£#3Mf ^ti^o 
C&^& N Alx^ s Blxg, Clx^^e bTC2x^^^sUT-fb^r^i(I) 

-Jt«j|l5& (2) 
-fl£5S( I )T*^;b£*i3;£IP^b£rti&s J^T©/j&T"&-£$ir3 c: 
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<b^-t/(X)i:S^^^^f bT^T * J:v>7 x-;i/^ u - ;i/ iff 3g £ £ 
jfc£-it\ ^v^T^#STia7jc^Pt-^ ci hie «t Dtfs£«i(viii)&(ftjg-r 

D2Xj| B3xa^|S|^^^^^ J; D N >t h >#(VIII)fr & p< * U >fo 
(I) ^Mit^u^^Tl^o 

mt\±, DixstDzxg^jfifti tt<b-&i»(i)*ss5e-rs*ST?*So 

Elxa ^ h ;i/^oS7cSii60xg-efeSo ^rh>fr 

^(Vlll)fr e>^«(VII)*Mr«c fc#^*4offl^*«7cJWi: b 

E2xji ClxgfcHtBfc&ttfcJ: & N -;i/#(Vll)>&> 6 /\ d y > 
<fb& £ v^t *>;Wb# ( ix)£ S£3iT & c h #t? # % <> 
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E3xn MJLmtmmtemKwmnBifoo&ft'e, it^rndD^^it 

^•(I)ft«*1-*c2:#T*4o 

mtlt, D1X*§ S ElXSs E2X|i^ LTE3xm*m& UTft^ft(I) 




Pharm, 314, 156(1981)* if ©^IttfcfBfiOSJfelfettfcaitJ^T, ft^- 
#£TEJfc * * 3 d t fc «t D <b£» ( I ) * K£ t % Z. t # T" « § oM h 
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ey^>SK b'D-;i/li N ft7i>l 75>31 N ty^u-\^V>ms 




TV^T % «fc iN^>X7;i/rt h'i§##:(xill)i:n b p * ^ >^©$g£r£ 
fo-frA^tf' tlSo 

>^ffias£ffl^S£ £££ Dftiirt>(xv)£§^-r£ c a 0 Hit 
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G3xg J*fljEJfc©Xg-C&:&o fc&HB (XV) & Organic Reaction, 6, 
74(1951), J. Hetetocyclic Chem., 30, 1581(1993)ft £©:fcfttfcfB« 

mt&, gix^ n Mj:&zLxMnLn*mteLTfc&®{i)*®k&t 
(5-D 

mmv-mmfcjjmx&f&Ltzih&Mi i )©r\ R 4a osiM^ 

(5-1') 75 7^ KSs ^^*>75 KSfA©ij|S©^i 




Hlxjg - h n£©«76£j&T&*ofc£1fc(XVO£-Jlftttfc*Jffi£*i 
§ - h a^cDMxi^^M^T?) n h fc: £ Mb^rt>(XVII)£i^1- 3 C 

H2Xijg •7*S)\s\ ] G%>%\<^7s)\/7 t-JHljW©Iit^§o fc-n t) 
(XVII)* p U K**^ttll0*#^^*C fcfc J: Dfc*fc(XVII 
I)*«£r* £ 

H&^&, HlXgi:H2xg*|ift UT-fb^«J(XVIII)*KJgrS^*-C 
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<&) o 




nxj Mtc^t ^ yftSJfo©ieTfc*ofc£«3(XlX) 

bt^t^U7/l/rtFIJ. Am. Chem. Soc, 93, 2897(1971), Co 
mprehensive Organic Synthese, 8, 25(1991) s Tetrahedron, 40, 178 
3(1984)* UT Tetrahedron, 41, 5307( 1985)& £ 0 £ SU:: I B © S Jfo 

iftti^^ts <b^(xx)£Kag-f *£fc#-etao mztt. m^m 

gt?fc£o fb<£4fci(XX)£&* d U J; 

t)^b'&»(nia)*S^ttft^to(XXIb)*|!l56'r« ^ fc^Tf *4o*fcttN 
jItu^^ ' y fbSJ&ftllxgfcratUfcffS c h£ J; !Hb£rti(XXIc)£M 

mtfiv Ilx^i:I2xa^^fe1-SC tfc £ Dtfi£«S(XXIa)s <b^tl(X 

xib)»a^ttfls'&«i(xx.ic)4i!iag'r**iST?feSo 

( 5 - 2 ) 
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(5-2) Tjvn *i/^m^(Dmm&<D&m 




JlXjg ^MbM/fo^s Bull. Chem. Soc. Jpn., 44, 1986(197 

l)s Org. Synth., Collect. Vol. V, 412(1073), J. Am. Chem. Soc, 
78, 1380(1956K SfzltJ. Org. Chem., 42, 2761(1977)& ijRfc: 

s«©sjte^f*fca^v^Ts^^«&(mi)fr e>^^»(xxiii)*sa3g-r-5 

J2xji 7;u*;M3£J&©igT?fc (XXIII )^M^4TS 

xiv)s»ai'rscifcAJ-c*4 0 

-2) o 

(5-3) 

mflB© — ISMts^ST 1 q-^o L fe-fb-nl) ( I )©R\ R 4a ©iiSti 
(5-3) t-l/>Slfettxf -1/>S, 7;i/=3M/£^<DS&&© 
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KlXjj MJ77- Y ikELfoOJLm^fo % oih^millUl)*^^ 

Thy *#>z)i7 * >mm7k%!} t fcfog # z> z biz x 
'®)(uv)zmm-f % z b &x* t 3 o 

££Ts ft y 7* yvT'T {b£^(XXVI)£M^T& £ 

t^o a? vt? k<D*^y j >ffifo*%k^r*£ffi$ : &%uw : b 

7 x 7 <i ynv Vt> A (0)b h U 7 x -;u^7 7 -f > s V>? D D 

tf7 MJ7injv*^70^7^r)A(ll) s A(Il)i; h 

y ( o-h y;io *7 7 >s »i^7^>7A(ii)^i,r-t^(^7xr 

;i/7 t77 4 7 )7 xn-tr >&if#f£tf f,ftSo ITlt h U 

;i/7^>s f^y^> s try^> s y 2xfcir##tf &ft* 0 E 

K3Xjl ^«Sffi^fti2K*©a7cSli&©XS-c$)%o ft^«l(XXVI)*M 
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LlXg. T;i/^> h©* y 7'J >^JEJfc (a^ (Heck) £jfo) ©X 
St'ftio J. Org. Chem., 37, 2320(1972K Org. Reactions., 27, 3 
45(1982) s Comprehensive Organic Synthesis, Vol. 4, 833(1991), P 
alladium Reagents and Catalysts, 125(1995) s Chem. Commun., 1287 
(1984K Tetrahedron Lett, 26, 26.67(1985 L X Tetrahedron Lett, 

31, zmiimwzcDxmtmmoBifogkfticm^ux, mm 

(^7i-j|/7t^7'f;)7iPt> s £ A (II) k h »J ( o - 

'Jx^7 5 > N V7'D tJl/Xf;i/7^ >^ bTl,8-^T1f tf^/^ 
D [5.4.0]-7-*>x-fe >&£#tM:f &ft*ofc£*(XXVIII)©Xfcl:JI8*ai 
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J/cyriK hn-^^ij, n#A#Js *&8!U &t5r&k tfe*^J. BSSKg 
Ms jftBlftk j&^&k /W7°#k u-*/a>MmtLXEM<b 

lt^tl.cJ:l)f§§o 8SaHbfcttaIf;m^ft*«#JfcSSa!l (01 

x.«Kff^Us m&M. mnm, m&m, ^iv^sck 

bS^fcj&k ¥Ub&k ffii&UEji8!k #S*Stt8k pHIii, BfrJg&k 
i&tmm\, 3&fc&RfcJfc&TlS£iWs )g)!tt*!U J&ftfck » 

ift*ji*jfc£*in*.fcsu nract:«fc d«»Jx «ii«[»js nitftu tt*!k « 

v 7°n ^;i/^cDx^^;i/?fi ; -t h y jitjvu-j]/^ 
-;v7/i/3-/i/^©^7/i/3-/i/ ; y n ; y □ >?s ; # y 
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U^-dr^x^ 1/ >8Mbl>i; L®s *° U ;*^>>x^U U t#^rp £ 

*° U If x;i/ U K >s X^;i/-fe;i/P-^Jfe if^akiS&fiMH 1 ; x* y 
-;K vrD/v-^^if^iir;^-;^ yij-t rati/ 

>>$t, v>-h-;K y;i/hTyK jgHz;i/D-7, :^&rti$->r if 

^^>7*n tf ;i/-fe;'i/n — * N # »J if £ n U K >s *° D t°d £ b > <j 

i?#;i/:><> A, h U ^ A, ^x>»*;i/$/»>A N h U 

hlTlt m%.\£7>^7 U A, #iJifl/>^ 

£fc#ttqr£ftTl>£*<Z)# N »ift»JSiaii: bTtt N pp7* n 
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m^fcct t>SK3£-r& So t-fcfcfcRfclflsfc&fcDteffl 

-r^a^ij^^h itit gigs, gn^ss, ftfiA«K:attttA$ii 

CfcJU ^Jiifliti?ft, $»?iik xxx;i/^ ^I^7jvd 

mmmm, 5/';3>^ s #@?s«#k u>iiiKgu 

U&mVbtl, £&fci&gfcj&b> pHUg&k JrCiHb#Js *V-b#k 

B*ftffl**tirt^ Jtoftft&ftu &&jftk mmu mmm^Ms e 
&mm, &mm, rtvrm, >M&¥<DMt br«#j 

8^ 14 9k tft^ttl • lolls ^i©iftfl!])&II^ 
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it, m^vfoMs fcmcDmm, mwvmm, m©^i*s &Ms mmt 

m 0 . 0 3 - 1 0 0 Omgs t b < It 0 . 1 - 5 0 Omgs £ £ b 
<liO. 1 - 1 0 Oig* 1 H 1 -»0n £fci«B£ 1 -iC[Ht#W-T 

s#t5 0 t±M^J©^^r{± N ®m^)i^g/kg-3 o o o/zg/kg-r^ 

£f £ b < 3 pl g/kg- 1 0 0 0 // g/kgT'fe3o 

mi wiT>z-m&W(DMmm^<Dmmmm<Dm3,m 0 gpi>> 

A-SaSlis -BGPI (Glycosylphosphatidyl inositol) fc7>*-t 

HI2&s S. cerevisiael/*°-#^Tr©iiLif35£ (la) £fBf&©fti-£- 
t/©rStt^^-r^^7 0 lalB^Cl a) iztzmoih^o^ynits 0. 
39~1.56 / ag/ml©mm^tg^±^li^^cD-fe7 y a 7s U ^--tf?Si£^ 
±#s MM#4»©Mt£#f£TU 3.13/zg/mm±©}§j^T^im»J 

H3», C. albicans©i)t)^E^«^©mif3^ (la) £!Bi4©{fc 
£rtJ©f2#£^-r7*^ 7oii^ffi]$iJ©B5)n^VM.56 / ag/ml©^jg^^s 
C. albicans©fjt)M^0tt*#^#3iJgk: £ T*fflJ$!J£ tifco 

E14(i. C. albicans© Alslpmil ft ^©Ti>i!35£ (la) fcfBiS©^ 
7*^ 7 0 lufB^ (la) £HSi$©{bl§rtf0#£T-£tts 0. 
l-0.39^g/ml©^J^-es l^*±f»li^4'©Alslp^MM^j : ^ U ^jjg 

H H # 4 1 © ^ * £M£ T b fc 0 

El 5 (is C. albicans^fE^CDGWTmf£?£7°D-y^ bfctMf >7 
ny M¥P#r£*sT¥Xo EcoRI-e6.5 kb s Hindi I IT? 4.0 kbs EcoRI-Hind 
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IIIT'2.0 kbs EcoRI-PstIT-2.5 kbCD#-© A > F ti s C. albi 

cansCDituiBsS ( I a) Izmmoih^m \z%t % tTttjifc-?©*^ n 

g|6{is GWTmfc^jttJ£31f!j^iab£S. cerevisiae^Wa TiufB 
S(Ia) fcfB^©'fb^tJ©rS^^^-r^^7o S. cerevisiae CW63$ 
(H*© r W/Tj ) Tt± N i§«±^li^4'©^7 T D^^U^-"tfrS'ffi* s 

±#u Hiji&M#*©«tt#ffiTbT^4tjrf3S; (ia) icisfs<zwb 

£$J*ft (0.39~1.56/zg/ml) T'^ S. cerevisiae CW63/GWTltfcT- 1± 
i£##J|£> £fcS. cerevisiae CW63I&T &ii^#MJ£ ft 3 fuiB 

a (la) £i3it<ZMbi§rMJEt (> 3.13#g/ml) T N S. cerevisiae 
CW63/GWTU* (0'*© r 0/Ej ) T* & if SUV $1 A £ tik ft o fco 

EI7te\ S. cerevisiae, S.pombe, C.albicansCDGWTljtfe-?© 3 — h* t* 
£ ® S £ # V> T ftft £ $ *LT V> ^ gj$ § £ * fc 121 o 

mmmA 1 l/^-^Sfi?0lii:S. cerevisiae^CD^A 

EN0l7*D =E — * — + #*fc$/^*-;i/ + U \/ A 31 7*^* $ 

KpESH (Ichikawa K et al, Biosci. Biotech. Biochem., 57(10), 16 
86-1690, 1993) *mmiz, 13 81 # -5 8 SlfE5!l#-§ 9 fc|B«©tf U 

fe^fcPCRlcfc !)ii<gU pCR-Script SK( + )©SalI-EcoRI site£+J-:/7 
P-->^*Lfe(a)o £fcs S. cerevisiae&£j#DNA£HS£ N iB?!l# 
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^ i oRvmm^ i i izmmoyt ij^^^i/^Fsr^^-H 

TCVO^iifc-^PCR^iliU pUC19CDEcoRI-HindIII sitefctl-77 n - ~ 
>7bfc(b)o mm^, PYES2 (INVITROGEN) $|^t, IB3«^ 1 2R 
1 3 £fBf6©:tU3"7 7 l/;*^K£7^T-£:bTbTCY 
C17-^*-7-£PCRiitgU pUC19©Kffe^^A t^Notl-Kpnl site 
U77D-- >7*b£(c)o 

pESH©SalI-Hindi™$T^#£SalI-EcoRI-£i*D !9 tB b U 
-A»fc? (a)£ ££>*EcoRI-HindIIIT-© t) tB b fcCWP23tfc : ?(b)£Ji!i A 
bfeo g&fcx EN0l7°P^-^- + ^^>>^^-;i/+ ij V^-ASHk^F + C 
WP2?tf E ^ £^$f&fc^£BamHI-HindIIlT-#J b tB b N >r^l/-^> a 
>J3^7 7-pRS306 (Sikorski RS et al, Genetics. 122(1) : 19-27, 
1989) fc#AflK HindIII-KpnIt^iffgp^fcHindIII-KpnlT"-^f9 tBbfeCY 
C17-^*-7-(c)£#AU pRLW63T£ftMbfco 

±&(Dvn}i*mm c it, ENoi7n^-7-c:£+#^>7'7 u ;i/gB# 

A£PCRfc<fc t>tii|ibs pUC19©iffefc#AbfeBamHI-NotI site£ fc: t>- 7 
7 n-:i>7*bfc(d)o &tz, Citrobacter freundiil£&#DNA£ilM £ 
E^J#-t 1 6 St>*iB^J#-t 1 7 !zUM<D* U 3*7. 7 Utf^ K£75 
-Y-x'-^bTs •fe7 7'D7^>J^-^?if5^§PCRtii|ibs pUC19©$rfc 
t#A bfcNspV-Xbal sitet V 77 D - - > 7* b (e) 0 leUikiS. cere 
visiae^6#;DNA£ilMic Uia^^ 1 8 #^E?!J#-s§ 1 9 JcfBiB©;*- 
'j3?nt?FS7 , 7^7-J:bT^ CW2MB^?cmmb, pUC19©X 
bal-Hindlll site£ it 77 P > 7 b (f )<> 

(d)^JfA bfe7^7 ^ K0BamHI-SalI$$T^#fcpESHCDBamHI-SalI 
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»r#£#AU EN017D^-*-±;ft + #&$/^;i/|fl$#£fl:ii[gu Ns 
pV-Hindlllt^ir^^^NspV-XbalTt^ \) tBbfe-fe7 7D^^ U ^--t?3t 
^^^cktFXbal-Hindlll-e^O D fcB b fcCWP2jtfc^£*fA bfco #^T% E 
coRI-HindlllT-tDDmU ±M®pRS306 t fiji xm, Hindlll-Kpnl^if^ 
tftCYCl*-^ |-^-$ffAlts pRCW63T£f«bfco 
(3). 1/ # — ^Stin^OS. cerevisiae^O^A 

S. cerevisiae G2-10^§, 10 ml©YPDi&tt fc T 30°CT*^ £; 5 U 
*ti£±i$ili^(2~5 x 10 7 cells/ml)©R#;£^imbfcoM®7j<T»&#iU 
YEASTMAKER™ Yeast Transformation System(Clontech)£flH^ fcf^U 
(YEASTMAKER™ Yeast Transformation System User Manual £ 
ISfO C J;oT±$bfcpRLW63T:fc<£^£pRCW63T£^Abfco pRLW63T 

EcoRVT s pRCW63T& ApalT* URA33I ^ & fr b & CD £ ffl V> tz o SD ( U 
ra-)JgjfcT:30 o Cs 3SF^t§»^, Jim b n D --£YPDt£JfcT*:i&ii b fco 

0Sife09A2 S. cerevisiae <fc &HI£!J©X7 ij -~>7* 
U s J3--k i: JtKUTs ^77D7**'J I* *£jsfc<oi8 * 

<b^t)©7^ U-^>7*£&. pRCW63T S. 
cerevisiae (S. cerevisiae CW63 $0 £ffl^fc 0 
YPD^f*^lf t 30°C, 48^P^0M*g#^ s YPD *#J&*||J7? 100 
bfcB$ (3-5 x 10 5 cells/ml) 75/z 1/well £ N 1fc*fciS*4#fR$ 25/zl 
/well tfX-oltVfe 96 well 7*1/- h Ciil, 30°CT' 48 B$H&B#& 
bfeo 7"U- r *m>biks ±m 25^1 £ 96 well ^I7l/-Hcir>7 
U>^U t&«±Mli^i:bfco 
fcfclBbfca&SSBiU 2.4M y;nf h b fclf -f t U x-^ 
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mm 76/il/iell fcimiU 30°C, 1 ttnftffiSttfc. 71/ 
- h fc&iO&s ±m 10/zl * 96 well ¥J&7V- b tt>7*'J V^l, 

12l:ti, Iul3^ (la) fc 1311 ©ft £TT» (is 0.39-1.56 

Ji]f&gIi#*©M£a s <£TT*£fct*bfco uOK:, i$*±?ili^ 

^ffi^iiA 3 * >py®m'wmm^<Dttmz$imt bonsai©** o - 
$ y^^tsd-mw^m (R7kmm -ei x io 5 Wmi£!MbfciEc-i8M 

£ N 3 ml-fo^fibfeo ^7*1/- h £$®#*>f >*o.^-^|*jT» 37 0 C, 

0°C • 48H$|iai&jibfcC. albicans£4 x 10 2 {I/id1£!M U Hl^bfcIE 
C-18M£i&#ib£7*l/- hO&ftfc, 1 mmmLfzo 30°C • lB^tg 

Jfttt (Difco) £2 illlbfeo 30°C, -&%m&, MUTffe^D 
(CFU) l£jit>y h U tt**£gajbfco 
12 3 fctt^SIB^ (la) ^fBig©{b^^lT's if?I#P#J©B*>n&^l. 
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56/zg/il©$ft&-c*K C. albicans©l&M^©ft5i#¥#;gftfcg; 
-ZWMZtitz Z h%m bfeo MS b&^C. albicans*: JrbtfcbTs $Bjft£ 
#*bfeCFU*»'J>$*fcfttttt»* N C.albicans©»«9aefla^©ftif* 

nmwA 4 elisa t £ a gpi 7>*-iai©^tis}isi: bfcm 

(1) .tni Alslp h*m^©^M 

ibpjh^- 2 o izmm<D<&m^7?- klh ^ h ^ 

t^tfeo ft 5>*lfctriiJfil^^7 , 7 * Hb v IgGM^^JrC Alsl 

(2) . in; Alslp ^7"?- Kifc#£J§l^fc ELISA t <k 3lil£!j©7 7 U -->^ 
C. albicans #ii^©Mt&3l£!l b felt 7*n - • =r*7, h n 

-^S&ftitJt* (5 ml) T* 30°C • 48 B^igll U «fc *£Ks #fc 

300/zl© h 'ni|A*y77-tlSbf;„ Mb£M#:£, # 

lomm^Mtztizx o^#bfeo ft&b 2% sdst 

95°C • lO^ISJSfflU M'h'&s U 5 0&#b£o 

^©ifcJKfc 5/zg/ml ©if-f ^ U x-7ig?# 0.5 ml 37°C • 1 PtfiB 

fijfc&s ^©^t>±7ii£ GPI 7>*-ISl^>7°;i/^ bfco 

50/*l©^Alslp^7^ F^f*(40/zg/ml)£ N 96 well7'b- b fc4°C • 
overnight^-? 1 >7*bfco 0.05% Tween 20^WPBS (PBST) T*5[l]$ft 
&'&s 25I7D>^x-7f^ 2Rffl7tJ^>^tfc 0 PBSTT3IH& 

(ViroStat) IOO^I&^Mn 2B#Hg£jfo $ ^ PBSTT 5H)^#^ N SSfig 
$75/zl£;fjDx.fco SJfcfrJtgU 490 nm©n,5^£$]£b£ 0 
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E4fcfcfc> lufB^(Ia) tl3m©<b^tJ©#STT(i^ 0.1-0.39 

albicans^ ibftbTs ELISAt?^* bfeJ^#±mii^4'©Alslpft^^± 
#^-£s fc£^&l&i£il!#^©AlslpM£M^£#;Mb£^£s C.albic 
ans©GPIT>*-»eK©JWieM^0ll^jie*RS#-r*fli^«li: bfco 

ml) T? 30°C • 48l$|g|&&ft N itSbfcC. albicans £3Ix> ># 

aiB^ (I a) ^^©^^©^STT-JgSibfcC. albicans&s 

HM$IA6 S. cerevisiae©itufE5t (la) fcfBffcOtfi^ £*f"r 3 
ittMfc^©;^ U-->^ 

S. cerevisiaejtfc^©:/^ X * h* •< :/ ^ ' j - fciu ATCC( Informatio 
n for ATCC Number: 37323 )fr t> b fc Q 

S. cerevisiae G2-10tfc£ N 10 ml© YPDi&tfe£ T 30°CT-^ £ 5 *gg U 
»ftiiJB&J»(l~2 x 10 7 cells/ml)©Bt^t?^MbfcoMM7j<T'^#^, 
YEASTMAKER™ Yeast Transformation System(Clontech)&ffl^fcff& U 
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f >)Ai (YEASTMAKER™ Yeast Transformation System User Manual^ 
mm) (CioTs S. cerevisiaejlfc^CDr^ 7 ^ K ^ 7"^ U 
Als SD(Leu-) 7*1/- h±£ fcj&l^ $J80000{@© 3 D - -£#fc G 
zi d • #$?U fuia5S (la) tlB^cD'fb^rt)^ 1.56/zg/m 
mt>*3.125//g/ml©ii^T^trSD (Leu') 7°l/- hfc, 7"l/-h^fct>5 

27^0 7 D ->£ £ y 7 t y 7'U METHODS IN ENZYMOLOGY, Vol. 19 
4: 169-182 (1991)£f3fS0#&tc <fc D 7? * 3. K £ HHR bt s 
- h%«l*f Lfci:^5x 27fll£T#|IJ-CD7:7 7*^> b&#/uT^fco 

ABI377 system (PE apllied BiosystemsftSO £J3 ^T^M3?iJ£$: 
^LfelS^s l2^!J#-t 1 ^I3«I©DNA^\ itufB^ (la) (3fBi6CD>fb^tl 
MftlT 3 16* %U-¥ T % DNAT* &3<r£#BJ£>frhft!3 GWT1 b1%& b o 
S. cerevisiae GWTljHK^<£K C. albicans* ^ D ^* CD it 
If yfu v YMtfx 

25//g©C. albicans^ 7 h DNA£ N EcoRI (TaKaRa) s Hindi 1 1 (TaKaR 
a) N BamHI (T0Y0B0) % PstI (New England Biolabs) (2Mm®mM 

ome DNA£, 0.75% T # o -7; f)inm*W)W;iz J; D U ^ n > 
^>7>> (GeneScreen PLUS /NEN) K7>^77-lfco 

7°D-7*fci s IB^J#-t 1 fcfa<fi©ffiJl.5 kb©DNA7 5? t*p<> h 20 ng£ N 
5 >^A7? J; D alpha33P-dCTP-tr7^;i/ L, GeneQuantft ^ 

A (Amer sham-Pharmacia) §i^tlilfllbfe 0 

;W T'U^-tf— >3>&, ;*>7*l/>£, 10 mlCDPerf ectHyb™ (TO 
Y0B0)*M£}fb65 o CT* lmrST'l'J >3 >£&£&ofc^ 
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7^)1 bfc±IB7u-7£MU65°CT:M£2.5B#|i^ >^a^— > 3 
>bfeo^#(is l).2xSSC, 0. 05% mm®. : 25°C5£\ 2).2xSSC, 0.05% 
SDS}g$ : 25°C15# S 3).0.1xSSC, 0.1% SDS^50 o C20#T:fT o fe 0 $ 
#^(D^ > 7*1/ yZV? >5 y Imaging Plate (FUJI) tM 

U-VlZmmmm^^, Imaging PlatefcK¥^ttfc>f p«-$;*BAS2000 (F 

uji) ^ffiiMt^^ iS«j!i«f*^ci*ofco 

^©ISIHs EcoRIT'6.5 kbs Hindi I IT? 4.0 kt\ EcoRI-Hindl 1 1 2 . 0 k 
b N EcoRI-PstlT*2.5 kb©#— > K ft (HI 5) N C. albica 

ns©fjf3:& (la) HIBflOflj^lftlfc^-raEttate^O^^o^tts 

©3tfg ? t t <r 3 c h m £ a & o 

C. albicans© tu 13^; ( I a ) fcfB«©<b^tlt*f1" 3 W 
&?I{k^©77 ij-- >// 
C. albicans©^ A 7 -f 7*7 U — t± N Navaro-Garcia F et al, Mol. 
Cell. Biol., 15: 2197-2206, 1995fcfB*©:£&fc: J: D ftRbfco M 
fttfjfc&s C. albicans© 7 s 7 ADNA£ Sau3AlTrgP#?g{b bfc&s 3-5 
kbfuf£©DNA7 7 9* y h YEp3525>^ h 7 * -©BamHIf- 

-f hiclfAbfco 

S. cerevisiae G2-10$fc£ N 10 ml©YPDigtik^T:30 o CT^il 9 U 
»»*fl*a»i(2-5 x 10 7 cells/ml)©l$;£TllMbfcoM87j<T*$?#^ 
YEASTMAKER™ Yeast Transformation Systei(Clontech)£ffl^fcB"K 'J 
^•7A& (YEASTMAKER™ Yeast Transformation System User Manual fc 
SBflR) tcfcoTs C. albicans©7V A 7 7*7 U U SD (Ura 
■) r±£«^Ts $}25000fl©3 P^-£f#fc 0 3P"-^@ 

iR-#IRbs ft IB 5$ (la) fcffi«©fti"&«l£ 1. 56 Ag/ml© 

©^s 30°CT: 6 BtHK 37°C^ bT66B$PJ-f h bTW&7 D 



WO 02/04626 



PCT/JP01/05899 



-5 4- 

30m<D2 V->%W ZTv7Ls METHODS IN ENZYMOLOGY, Vol. 19 
4: 169-182 ( 1991) fclB«G©£& £ «fc t) 7*7 * ^ K £ HUR b T N ^ > it 
- h £$P#r bfc h£ 5s 30^0 5 t»280^(5l-O7 5 7*p<> h £^A,Tr 

ABI377 system (PE apllied BiosystemsftM) £fflV^ i£SIE?U£ 

^^ufc^^s mnm^ s iztmovutK (i a) fusi*©^ 

mMMA9 C. albicans^ m^tlfcfr e> CDfuIB^ (la) CI3«<C!Mb 
^titi^-r^W^^tfe^^^ n7*®7 u-->tr 
mW^^ftfcWTZC. albicansl^^ilt^J; DMS^bfc. A DNA . 
bslB^>J#^2 1£U*1E?iJ#^2 2^77^ x>- t bTPCR£ £ 
^iii^^ffo fee &£bfc 3#©PCR1t>7;i/fr£>. i^f ftfc #il.6 kb 

<ddm7 ^ > bttmmzh, m^m^titzy^v^y h^iii, pT7 

-Blue^7 7- (Novagen) t ^ 7*7 n - - > 7* b X ££iB3l b tz 

dna (ia^j#-^3) tomx- smmomm&mte^T^fzo 

£ fcs Stanford^: Osequence-fe > 7 — (http: //sequence-www. stanf or 
d.edu/)T&££ftfcC. albicans^ fc^XIE?!] "ft & N HSfc$IA 7 fc: 
f3i£©DNA©*^ d 7#Blii£ ti ( IB^im^ 7 ) s ^MMA 7 fcIBiS©D 
NA (1B^J#^3 ) h©P^T"4ipjf0S^J* s g^otUfcc 
Hi^JAlO GWTmf5^^tJ^31fJ^^bfeS. cerevisiae©#M 

li;5$£$JA 6Tt#^ftfcful35C (la) lzi^M®ik-&yj)\z.%t%>m ! &V 

2 4^77^f7-HT, PCR^ii^Tofco PvuII T'^llTbfc PCR^t) 
£s HJ£#!)A1 Tff^bfc PRLW63T© Sall-Hindlll WmffifrtW A b o 
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BamHI-Kpnl TM >it- h±fo&ty*)fcbs pRS304 (Sikorski RS et al, 
Genetics. 122(1): 19-27, 1989) CD MCS izWX U -i > r 9 U - a 

^7rP*#U^-^fc^££Utf-*;«fK^£:bT*#^ S. cer 
evisiae CW63 ft ft ft A 1 ^fB«©^^T^« b> -Y>:r^b— >3 
>ffi^*-© TRP1 £ EcoRVT^Dif^s HfttfiJAl fcfBfscD^&TBSf 
SIIL Si)(Trp-)tgi-feT' 30°C\ 3 B £ Z. t fc £ D GWTl»aHJ3& 

it$£lffc (S. cerevisiae CW63/GWT1 ) 0 

GWTiaif!|#§5i*fc&, fugB5£ (la) fc§Btt<ZMb£«!J CM bTtH4£** 

HSMA11 GWT1 Mfc^Zfrfklsti S. cerevisiae cd{« 
S. poibe CD his5 ?4f5-? (Longtine MS et al, Yeast, 14: 953-961, 
1998) %mmtL, 5 RXimn^ 2 6£7°5^-hb 

X, mWZ GWTlKBIfc^tr his5 **y r § PCR T-ii*! b fc » 

S. cerevisiae G2-10 SIIMJ Al £iB«CD#&lfig«. ± 

x 3o°Cs ummm-rz>ztte& & Gmi&&mzntco 

GWTl&fctttt£W##*fc«l>fc©<D N ^©^Wt±BuIB^ ( I a) £ 
f3i4©{b^tJCD^W^^(j--r, GWT1 

c^^iife. ^fes Gwn'^^^a:, i?at?4ftt^^> mm® 

^ft0dA12 GWTl*fe^S*|*a3|i!l»abfcS. cerevisiaefcfctt* 
jiuH35$ (la) ^IBftgcD'fb^t/cDrStt 
S. cerevisiae CW63$£t>*GWTlptfK^ § #A b fc S. cerevisiae CW6 



WO 02/04626 



PCT/JPOl/05899 



-5 6- 

3/GWTl£JSV^ *Jfc09A2fcffi«bfc#»fc*Cfc£&T!s IfffBsS (la) 

^C^fs S. cerevisiae CW63|fcT&s iS#±^®^*©-fe 7 7 P 7 

a) fciBfltfMb'&MJg (0.39~1.56#g/ml) T- £k S. cerevisiae CW 
63/GWTltfc^l±I£##j|&ft1\ £fcS. cerevisiae Cm»T;l±mMft 

nmztizmmft da) ^iB^o^^^ajs (> 3.13/zg/mi) 

S. cerevisiae CW63/GWTl*fcT &mmWffl&M, tifc o fc (0 6) o 
^ffi#UA13 (4-^;i/7 m ;v)(W V^; 'J/V)^ h 

M^jlHmTs A 338 mg (13.95. U ^E^) x h 7 t K D 

7^>6.5 ml<oas^«f«Efc: N 1 - 7o - 4 - 7 > -if >2.29 ml 

(13.0$ U ^lO.fcHi&Syi: UTiliO 1, 2 - y rn^Ex^ >&Jn 
x., 1 0#P^?I^TJl#bfco 0°C£T*ft£Pb> 
y U >*;V^"n h U ;i/1.0 g (6.49$ U ^E;i/) Or h7t Fn77>i 
**JD*s ^e»fcifi7rmil 70°CT* 3 BSHaiSft bfeo *©& N Hgf 
CTCiztfiPbs M&&2.56 ml^bT^^y-;i/ll ml£j!jQ;lfc^ N 2 H$ 

KJD^««Ebfco WLM'&m®.* sM&mihi- h >j e?Ah hi/xx^ 

1 H-NMR(CDCl 3 )d (ppm):0.93(3H, t), 1.32-1.43(2H, m) s 1.58-1.66 
(2H, ■), 2.68(2H, t), 7.28(2H, d), 7.61(1H, td), 7.74(1H, td), 
7.80(1H, d), 7.87(2H, d), 7.92(1H, d), 8.20(1H, d), 8.60(1H, 
d) 

mMmA14 lufB^; (la) CfBtt ©flj-&tJ{l-(4-7*^;i/^ > V )V ) 
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&MMA 1 3©fl3^«H.72 g (5.95 5: ijfjl/) N h K 5 S> > 
836 mg ( 16. 75: <J^;i/) ^bTzfcKfb* >j>>A769 mg (13.7* U^;i/) 
S^xf 1/ >^ U rj-;i/8.5 mlizin^s 80°C tr 1 m 160°CT-3B#P^ 
¥^bT200°CT mrUffiWLtzo MlX^m 7k7k£iD;LM:n?- 
;Hr^{±lbfco C^tKMs 8KB AtSE **bfeo ^ 

I^>'JH)^7A^d?K77^ -tllU I5IB^ (la) £ 
!Bii0{bi§rt!£914mg£*#fco 

'H-NMR(CDCl 3 )tf (ppm):0.89(3H, t), 1 .26-1 . 36(2H, m), 1.50-1.59 
(2H, m), 2.53(2H, t), 4.64(2H 3 s), 7.06(2H, d), 7. 19(2H, d), 7. 
53(1H, td), 7.56(1H, d), 7.64(1H, td), 7.81(1H, d), 8.18(1H, d 
d,), 8.50(1H, d) 

Hlfc#'JA15 mBR (la) izmm(Dih^m{l-(A-7^)l-<y9)l) 

6 0 %7kMfci- h U ^A16 mg (0.405 U *Jl) © P * A T 

5 F (1.8 ml) mmizmmmW%,T - 1 6°CT% Org. Synth.,VI, 115(19 
88)©£®U::S-c5^T£-J$bfcl->T y -2— <>V ;V-1 5 2-^ t FD-f 

v^y u > loo mg (0.385 »J ^;i/) i: 4 -n-^^;i/^>s;;i/^ d y h*70 

mg (0.385 'J^iH h* (3.6 ml) }g$£?ilTU 

mcDx.$ J -;K1.6 mD^MtSO^TK^-fb^- h U ^ATk^rt (0.63 ml) 

£*D;is 2 Btp^intitji^bfeo ii^^s h;vx>^7K^An^.feo h;v^ 
>l£7j<&ms j^^*;i/i/>i7 iiUbfeo B^£^U#7;i/ 
*7AyP7 h^7 7^--£$!S£bs fir S3 S (la) tf3i$<ZMbi^l8 
mg£f#feo 

^i&S$JAl 6 S. cereviciae GWriSHS-?^ C. albicans*^ D ^© 
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7D-~>?" 

Hindi 1 1 (TaKaRa) ^16l$|iBJffl3bfc25/zg©C. albicans?* J A DNA£ N 

0.75X7#P-*y;i/m^ftS&&fc«fc D#libs $3.5fr£4.5 kb©*£ 
£©DNA7^7*p< > h*y;V^^[l]^bfeo[lIlRbfeDNA7^^^ > h£p 
KF3^7^- (TaKaRa) ©HindIIItf>f hfcftAbTs %yV9>f J lx? 
J 7*7 U £{«bfco 

tf^bfc^ 7*7 U £ffi^T$*J 1 ^f@©P P^.-£LB/Ampicillin7 
I/— h £ display bfc^ Colony/Plaque Screen (NEN) ^>7*U>£ffl 
^tnn--'J7 h^=fT^A-Y7U^-r-if-^3>{3^bfco 7 p - 7 
{is m&m^ 1 t|Btt©«91.5 kbcDDNA7^7V > h 20 ng£. 7>7*A 
7^^ v-^t J; balpha33P-dCTP-?r^^;i/bs GeneQuant* 5 A (Amer 
sham-Pharmacia) £ ffl ^ Tli bftM b tz o 

/W 7* U ¥4 — $/ a > 71/ >£PerfectHyb™ (T0Y0B0) 

$£}fb65 0 CT 1 B$^7 W >Jra.^-^ a jb^^ofe^s 7^;b 
bfe±l37 , D-7^^iPbs65°CtrM(-2.5B#P^-f' >^^— >3 > L „ 
ift^&s l).2xSSC, 0.05% SDSjgrt : 25°C5£\ 2).2xSSC, 0.05% SDS^ 
M : 25°C15#\ 3).0.1xSSC, 0.1% SDS^^50°C20^^fT o It 0 
^>7l/>§1t7>7^7 , t:S^ X-RAY FILM (K0NICA) IzMUX'Zm 

£#^bTs 2 #7 7 <;-->7*tfitbfco ^ilfe3D--§ LB/Aip 
icillin7°l/- h £ ^200f@-3 o display 1 &7 7 U -^>7*HD$lfc n 
p ij 7 h 7 >J 7*^ -fef— > 3 > bfco /W 7* U V 

«#IA 9 T- H/±i£tifcIB?iJ (E?y#-^5) HD-©Ur MIB^U 
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yt^^mKDmn) ^ C. albicans* ^D^T^SC: 

^MS^JA17 S. cereviciae miMfc^Vs S. Pombe^DT* 
y^-^^-^mm^^bs S. cereviciae (WllM fc? tt^ u it — % 

T>1"S. Pombejtfc^f (I^iJS^2 7, ©Ife?it)©7 3- 7 jggB 

: I3^J#-# 2 8 GWTKDS. Pombe*^ D £ 3 £ # ;L 

MMMA 18 S. cereviciae GWTlit{K-?(D N Aspergillus fumigatus 
* ^ D 7* CD 7 d — - > 7" 

^B^#f) tt3ifg^iH?!J^lJf {c ct *K S.cerevisiae, S.pombe, C.albic 
anscDGWTlAfc^OU- b* 1" £ ^ 6 £ & T £ £ tlT ^ § ftM 
£2£f?fJ|^£Lfc (H.7) o 7 ^£3- Kf^DN 

A©^^ij^^ s mnm-B 2 9^ iE?<j#-t 3 QRvmmm^ 3 1 ©75^ y 

-ZmmLfzo STRATAGENE*tfr£>J§ALfc^ 7^ U (Aspergillus fu 
migatus cDNA library:#937053) 1# l^HSHcffi , IB#J#-i§ 2 9 & 

xzimvm^ 3 i ©7^ ^~£m^TPCRfiips£&£&^fco£ £ 

©tiifiit>r;i/lMl^^M^, @2#j#-*§2 9 :fc £?>*1B?I|#^3 0©75 
^-T"nested-PCR£:fec:&o fcS£Jl v |<J250 bp© 7 ^ 7V > h © 

£ *i ftU. fumigatus© *^ED 7* T*fc£ CI tfi^Ji* tifc 0 

^^©cDNA^ai#-r^>^^^s mWi???* y Yomm*$> ttmrn 

#-f 3 3fc£t>*iB^J#^3 4©75^-£|§:frbfco £fc N 5^7*5 
U©?tfE^^A^fiCD^#J©7^^ T-E^!J#^ 3 5 & «tVffi^J#^ 3 
6^aSH-tfco A. fumigatus cDNA5 >f 7-5 U bT N 1B?iJ#^ 3 

3£J;t>*IE?!J#-^3 5©75^v-iryK £ &iB?!J#^ 3 4*<ttf 
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1E#J#^3 6(0^7>f7-- fey h %fflV^tPCR* 
£>$Jl kb©DNA7 5 7*p< > h ©^t§#fijtfg£*ifco £*i£©7-7 7*p<> 
r©tgMB?!J£$^b/fe$SII N IB?U#^ 1 fc^fS. cerevisiae©GWTl?t 
fi^fcHElNffiRIttS^-r^^f^CDiB^J^fffetlfco I^IJfllfcfcS.cerevisi 
ae, S.pombe, C. albicans© GWriSifc^ k±fc%M tXM\^m&%1sT 
3 Z t ifi & s £ © iB?'J # A. fumigatus© *^p7*T*&<S£^#3£<t1^£ 

A. fumigatus© * ^ D 7*:£ft£ 7 O - - > f 3 tf> £ „ % t> fitz £$| 
H^n F >±^£*@^1-£I2?!J#-^ 3 7 t^t^-fT-i 
ck^SlJtn ^T*fciit«77-f v-IB#J#^3 8 £$rfc£iftfrb 
feo A.fumigatus cDNA^-T7*^U ( STRATAGENEtt) £ J; IFA.f umigatus 
^;A^77'J (STRATAGENE*±) £#Hfc: N SB^IM 3 7 :fe «fc 
#•#3 8©7°^v-T-3 5t-f ^;i/0P CR**i*ofc|iJR N 
©»M*e>*?ll.6kb©#-&iifi7 5 7V > h #*£tB£ftfc 0 ;r ©7 7 7* 
7 > h©ig^iB^!J^y>r V7 h ^>-^x>7CJ;oT^llfe^^ cD 

na^ 7^ >; &t±ffiai#-9 3 9 t^-r^Sia^a^Bv^^tis ie#j# 

^40 fc^-f 5017 ^ 7$fr£>&3g6£:3- K bTl^S £ t&wmZ 
htzo ^fes 7*7 A7>f 7*7 U fr£ ttEBI#-£4 1 fcTF-f itt£ISai#jl 
77&*ttfr&fca>r > hP>£l*m^bTi^;:£:#¥iJ-3 

HJMA 1 9 S. cereviciae GWT1^{e^©s Cryptococcus*^ P 7*© 

7 P - n 7 7* 

1). ^-7^-7-9--^ 

f-^^-^f-f CiotS. cereviciae GWTlMfc^ |5|&© 
& S jftfe^ £ tfcfft b 77>7*-K7^©7VA-fe77-©1t 
— — (http://baggage.stanford.edu/cgi-misc/cneoformans/) fr£> s 
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502042C05.xl©IB#l*JilME bfco %tzs Km* 1? 5 *-?*¥<DV-rt 
— (http://www.genome.ou.edu/cneo_blast.html) fr£> N b6e06cn.fl© 

2) .?; ADNA^^i! £ bfcPCR 
502042C05.xl©K*J£fcfcfcIB9J#-5 4 2 © 75 _ftgg U £ 

fcb6e06cn.fl©iB?'J£fc fcffi8l#-5 4 3 © 7°5 >f v- _ff » b fc 0 2 
U7*hny*x (Cryptococcus neoformans) © 7* 7 A DNA£ £ b T 

iH^j#-t4 2 ©r^ j;?>wj#^4 3©7^^-_ffl^TPc 

77^p<> h©«£K?!I£&£bfci:£3s 1B?!]#^ 4 4 S. c 

7 U r h3 y*^GWTmfi?©HIJ&=J K >±#i©IB?!] f * fc #> 
fcs 502042C05.xl©l3?'J£& ^SciB?!j#^4 5 © 7 5 >f _ fgft 
£fciB?!l1£^4 4©IB?iJ£& h£_B?||#-!§4 6 © 7° 5 >f _|&f+ b fe „ 
7 U 7* h 3 v tiZOf ; ADNAfcttSifc: bXsl3?!J#^ 4 5 ©75 -f 
£<fcVK?!J#-5 4 6©75-f v-£m^TPCRiii|i£fTofci:£$s ft 5 
00 bp©*|i]®7 5 7p< > h#J&£B£*ifco £©757*.X > h©^SIB?!j 

^^^bfe^ci^s mmm^4 i c^rmm^n^ti, ib^j#-#4 4 _ 

3) . 3* -RACE 

7 u 7 h =3 * * zmmfc^w ^mommzm % tz®t s 3 5 -race 

fcfcifcofco 7 U 7 hn y fc&fcHL fc 16 Atg© total RNA£ & _ 

tcS5!JS-^4 8 T*^Tadaptor-primerT7°5^ ^ > 7* U Superscript 
II Reverse Transcriptase ( GIBCO/BRLftM) £ ffl^T&fis^KJfo £ £ 
ClfclK £m©RT-PCR©»_9i:fc3 1 *8cDNAtftMKbfe. 1 ^licDNA 
IB?U#^4 9£«fct>*IE?!J#^5 0 fc^ 1-7*7^ ^-T*35t^ 
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#;u©PCR$;fe£&ofcjg£ N $1.2 kb®ifii7 5^^ > N^^m^n 
feo:077^> h©^SIB?!l ^Direct-Sequence^ fc iot^bfe 
5s l5?)J#-^5 lt^ts S.cerevisiae©GWT13ife? fcfcHtt** 

4).£&4V ADNA©PCR 

?0#-t 5 1 **fcfcKttbfcE8l#-5 5 3 ©7°^ 7 u 

7° hn s» *^©^y ADNA^fiSSfcfflit bfc3*(Z>preparationT351t>f 
^;KDPCR%*Cftofc 0 ^(DffiM, ®:&Lfc3;k©tubefr Mi^-ftlfc 
^2 kb©^i|@7 > h #$&ffi£ftfc©-T: s ^n^tifggiJtDirect-S 

equence^ bs ^ii^ie^J b fc « ^©ftgJJIs 3o b fclBEJ 

U 1B?!J#^ 5 4 fc^r 7 »; 7° h n v a^OGWTlflHS^* 

t n 7*£fi § ^ tr ia?o e» ti fe o 

5-).cDNAE81©$fe£ 

IB#I#-^ 5 4 temTfy AS*© 7 U 7° h n y £ 7s GWTlfcfc-^E?!] £ N 
3'-RACE(Cct tlfecDNAgB^iJ 5 1 t ittfot 3 Z. t fc «fc D N 2 £Fif© 

> h P XD&&ftmm$fofco *fe N H*&ATGWI$©0pen Reading Fr 
ame #ffi^TMft^£ ti»^ N £ 6 $ -5 1 jjpft<D4 > h D >©#£ # 

7^3 >fc^&& ft 1B3«^5 5*J;UfR9!l#^5 6T*7Ff 

7*5^ T-?:i§atbfco 7 U 7" b □ y #7fi3fc©-#ljlcDNA£;P>7 , U< 
- h £±137*5^ ^-^fflV^T35-tl->r 7;i/©PCR£;fc£&ofc^J|| N #jl. 
4 kb©iiitg7 =7 7* y h tfmmZh.tzo m7y V * > b £Direct-Seque 
nceC^ti!B*K5!l©ft)g**C3&iofciHjR N E50##5 7 £^-r@B#J# 
ff^tis E8l#-5 5 4fcJlB£1-*£fcfcJ;Dx * U 7* h u y ij *©GWT1 
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?tfe : ?©cDNAiS^J^iE^I#-^5 8 jj* flt^T* & 3 Z £ ftyjkmZ tlit 0 
0K8IB:S.cerevisiae, S.pombe, C. albicans, A.fumigatus©GWT13t'fe 

l«$|A 2 0 1513:5$ (la) tiMb^rtJ fcft btttt£tt#-r 3 

bT&o s S. cerevisiae LW63ft£ * $ >Kxf-;i/T?flig b fc 

tufB^ (la) 3.13, 6.25//g/ml®*§jt 

T^tfSD±SifeT37 0 C N 3 B ffitgmt % Z 1 1 «fc D W44^H« 5«c»fc 
(R1~R5) 0 £©l*ls Rl^JI|fc££t>*R5^Jl£M^ -fcfc-xgg fc «fc D hu 

ibs (ia) -r^^tiaft^ftKi^-rs^jiw&wtt^jisaiffbT^ 
a c tttt>fr-o tzo z(D2 ^<D%m&mfo&mvM& : ?±iz£m*$f-D 

T^SfrifS fr*mfrtbZtzlsbiz, M^M^ifi ^ J A DNA £ fct} b s 

140#i©7- ^ yfTfe§^^>>^7;i/^->(:^feotl^^h^ 
SUDIbfco 

KtZtibOtemtfimBa, ( I a) T!£$;h,*fb£tofc*t**ttJIW 

7 j &Mh%mmt bxmm^ e o 6 i£i3f8©7°^ ^-^js 

^TggGWTlfcfe^? (Rl££fci:R5) £«bfco ftft fc GWT1® 7° P ^ - 

2) N (IB^J#-t6 3) 

£#itU GWT13tfE^TD^-* s ^MGWTl^fe^ORFs £ <fctfGWTl$tfc 
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¥ *-^*-*-£pRS316^£#-t:JipAbT\ ^HGWMfc^S: 1 □ 
¥-%MTZ>773,* K£1§§gbfc(pRS3l6GWTl-Rl, pRS316GWTl-R5) 0 

bfeo c© n n=.-%M : ?Bl&%m±.X'%MtZ> z t fc<fc & US 

#±0GWTl»fe?#**£ftT^3#P->£ft;fco Zti%mm$, (I 
a) Tr||£ftMb^t>£l3tf:^iiTigiiLfc£::^ fc®Rl*H*fc> 
R5|?Jlffc£ HOitic, tuf3^ (la) T?££ft.4fti£*lfc:W btH4$^ 

^it^t <fc t) buIB^C (la) Tli^nsfc^CJftS^ftfttt 
1- (^dd^;1/) -4-n-7*^;u^>^ > 



4-n-7"^;i/^>^;i/Z;i/n-;i/2.0g (12^ 'J ©i-rJb (25ml) 

ttfls^*=;p2.5ii (34^ u^e;i/) £#nx.s MT?3Eiiflas#b 
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tZo 

l- (4-7*^;i/^>^;i/) -f »; > 




6 0 %7km{ki~ h U £ A16mg (0.40 5. U OJ?^;^;^7 5. 
K (1.8ml) MfcMitUBfiT- 1 6 °Ct\ Org. Synth., VI, 115(198 

8)0 -2-^w-r ;i/-i,2-s> t f d-t.v 

^7 U >100mg (0.38^ U h 4 - n-7*^;i/^ ? p i; K70mg 

(0.38^ U O^^^AT^ J* (3.6ml) 8ift£»TU £ t> 

feo BitcDx^ 7 -;K1.6il)iF«fc 5 0 %i^mki- V U t> AtK^M (0. 
63ml) £fip;L, 2^S*P^««tbfco Mfts h ;i/x > £7X£ ap* fee 

h;i/x>ji^7K^^s Mfc*-*^* A-z&mm. m&mmhtzo mm.*. 

^'J*y;i/A5A^D7h^77-f -T»MMb N ^M<ti^tll8mg^f#feo 
■H-NMR(CDCl 3 )d (ppm):0.89(3H, t), 1 . 26-1 . 36 ( 2H, m), 1.50-1.59 
(2H, m), 2.53(2H, t), 4.64(2H, s), 7.06(2H, d), 7.19(2H, d), 7. 
53(1H, td), 7.56(1H, d), 7.64(1H, td), 7.81(1H, d), 8.18(1H, d 
d), 8.50(1H, d) 
HJte^JB3 

(4-7*^;i/7 x (1-^ y^y \) )),) }j y > 



WO 02/04626 



PCT/JP01/05899 



-6 6- 




^mmm%~f, x^**/<>A338mg(14^ 'J^)l:Th7tpD77 

>$.5m\(Dm&%mtes -y^;i/^>-tf > 2.29ml cm u 

#x h »;;n.0g (6.5^ 'J ©r h7 t FD77 £ h 

ClSt 1B3IBU 7 0°CT 3fefPM#bfco lift 0°Clc^i9Jbx 

^3ibfeo tttt® h;i>x>Jf £#«SU 7jcT*^#b> &*7j<M^^> 

'H-NMRCCDC^S (ppm):0.93(3H, t), 1 . 32-1 .43(2H, m), 1.58-1.66 
(2H, m), 2.68(2H, t), 7.28(2H, d), 7.61(1H, td), 7.74(1H, td), 
7.80(1H, d), 7.87(2H, d), 7.92(1H, d), 8.20(1H, d), 8.60(1H, 
d) 

l- (4-7*^;v^>^;v) -tvz-svxD&mfi&omm 

%MMB3<D{b'&toi.7g (6.05. >J n fc K 7 ^> 1 #jftItJ836mg 

(17^ U^;i/) * bTzkM* U t> A769mg (14S ij^) %$;xf-l/> 
^l) 3-;i/8.5ilCjD^ N 8 0°CT1 BtP^ 1 6 0 °CT 3 B$P B ^^ bt 2 
0 0°CT* 1 ^mnhtzo &U&HtitW&s ***Jaitft»x^;i/-C«i 
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t)914mg£t# £o 

1 H-NMR(CDCl 3 )d (ppm):0.89(3H, t), 1.26-1 .36(2H, m), 1.50-1.59 
(2H, ■), 2.53(2H, t), 4.64(2H, s), 7.06(2H, d), 7.19(2H, d), 7. 
53(1H, td), 7.56(1H, d), 7.64(1H, td), 7.81(1H, d), 8.18(1H, d 
d), 8.50(1H, d) 

nnmB 5 

1- (4-x^;i/^>s;;i/) ^v^; 'J> 



1 H-NMR(CDCl 3 )(5(ppiB):1.18(3H, t), 2.57(2H, q), 4.64(2H, s), 7. 
08(2H, d), 7.20(2H 3 d), 7. 50-7. 55(2H, m), 7.61-7. 65(1H, m), 7. 
80(1H, d), 8. 16-8. 18(1H, m), 8.49(1H, d) 

mmmB 6 



0 °C£T-ft£P.bfcp-n-7'P t^;V^V >f y ^7 y K5.0g(32 5. U ^l/) 
Orh7tFD77> (20ml) igr&fc, zk 5Mb * «7 & h 'J <7 A2.9g (7 
6^ 'Jt;i/) «ISg0x-f;i/ (^-x;i/4.0ml{3^^^2.0nil^iJD^T 
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HJWJB 7 

1- (^DD^fJl/) -4-7DtjK>-fe*> 



H»JB 8 



'H-NMRCCDCla)^ (ppm) : 0. 90( 3H, t), 1 . 55-1 . 61 ( 2H , m), 2.51(2H, 
t), 4.64(2H, s), 7.06(2H, d), 7.19(2H, d), 7. 51-7. 55(2H, m), 
7.61-7.65(1H, ■), 7.8K1H, d), 8.17(1H, dd), 8.49(1H, d) 
miMMB 9 



4-n-T * jl/^W-f ^7>>^ K Sulfite 05 B 6 i: HUHM-M^ bT^tM 
^JS^iJB 1 0 
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1- (^DD^jl/) -4-^>^;i/^>€ y 



ci 




UMB l l 



'H-NMR(CDC1 3 )(5 (ppm) :0.86(3H, t), 1.26-1. 33(4H, m), 1.52-1.59 
(2H, m), 2.52(2H, t), 4.64(2H, s), 7.06(2H, d), 7.18(2H, d), 7. 
50-7.55(2H, m), 7.61-7.65(1H, i), 7.80(1H, d), 8.17(1H, dd), 8. 
49(1H, d) 
mMMB 1 2 
(4-A^>>;b7i-ji/) 



4- n -^^5>';i/^> vfri/v YZmMMB 6 t mm £S1tc t T H 
^Jfe^JB 1 3 

1- (^DP^fjl/) -4-^\^r^>;i/^>-tf > 
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ci 




mmmB 1 2 <Dib&va%mmMB 1 tmwtfc Lxmm^m^m tz a 
mmmB 1 4 

1- (4-^\^-^;i/^>^;i/) >f U> 



mmmB 1 3 ^m^b 2 tnm^Lxmmih^m^mtc 0 

1 H-NMR(CDC1 3 )(5 (ppm):0.86(3H 5 t), 1.26-1 .31(6H, m), 1.51-1.58 
(2H, m), 2.52(2H, t), 4.63(2H 5 s), 7.06(2H, d), 7.18(2H 3 d), 7. 
50-7.55(2H 3 i), 7.61-7.65(1H, m), 7.80(1H 3 d), 8.17(1H, dd), 8. 
49(1H, d) 

mmmB 1 5 

1- ( 4-> f v 7° d t:;i/^ > 1/ )i ) ^v^py u > 



1 H-NMR(CDCl 3 )d(ppm):1.19(6H 3 d), 2.80-2.87(lH, m), 4.64(2H, 
s), 7.1K2H, d), 7.21(2H, d), 7. 51-7. 56(2H, m), 7 . 6 1 -7. 65 ( 1H, 
i) 3 7.8K1H, d), 8.19(1H, dd), 8.50(1H, d) 
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mMMB 1 6 

l-[4-(tert-;/^;i/H>^;i/H v*j u > 




1 H-NMR(CDCl 3 )<y (ppm):1.26(9H 3 s), 4.64(2H 3 s) 3 7.22(2H 3 d), 7. 
27(2H 3 d), 7.52-7.56(2H 3 ■), 7,62-7. 66(1H, ■), 7.81(1H, d), 8.1 
9(1H, dd) 3 8.50(1H, d) 
H»|JB 1 7 

(4— f V r^;i/7 x * y — ;i/ 




|«#|JB 1 8 




Hm^iJB 1 9 
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1 H-NMR(CDC1 3 )(5 (ppm) :0.86(6H, d), 1.75-1.83(111, m), 2.39(2H, 
d), 4.66(2H, s), 7.02(2H, d), 7.18(2H 3 d), 7. 52-7. 58(2H, m), 7. 
63-7.67(lH, m), 7.82(1H, d), 8.18(1H, d), 8.50(1H, d) 

mmmB 2 0 



mmmB 2 1 

i-[4-( h u 7 )v*v *?)i)s<>i;))s]j v*; i; y 



^mi^JB 2 O©<b£r«|liJfe0iJB 2 ^l?D^bT^Jitoi^£t#fco 
'H-NMRCCDClj) (J (ppm) :4.73(2H, s), 7.39(2H 5 d), 7.51(2H, d>, 7. 
54-7.60(2H, m), 7.65-7. 69(1H, m), 7.84(1H, d), 8.09-8. 10(1H, ■), 
8.5K1H, d) 

%mmB 2 2 
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cr 



TitM'fbi§r ! $j£?#fco £ 5) £ 51$ Sit 3 z. tte< &cD£ji&£ffl^fco 
HIMB 2 3 

l-[4-( h U yjljru* h^>K>^;vH U > 



^JI609B 2 2 ©<fbl^£§*lffi0!jB 2 fcHtfBfc Uiilb^tl^ffeo 
1 H-NMR(CDCl 3 )d(ppiD):4.67(2H, s), 7.10(2H, d), 7.27(2H, d), 7. 

54-7.59(2H, m), 7. 64-7. 68( 1H, m), 7.84(1H, d), 8.11(1H, dd), 8. 

50(1H, d) 

HM^iJB 2 4 



o °Cfc^sp K^>^;i/r;i/n-;i/5.0g (2U »; com 

ih*?U> (50il) ^>^JV7t-il/^DiJ K 2.0ml (29 5. U 

£ h >3.6ml (265 U "EJl) £#D;U %(DWl&-£ 1 9 

Wife. ^<b^^l/>Ji^^7K^^T^^^e7AT^Ii^s MEiM 
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mmmB 2 5 

H2-3- K^>^;i/)-f v*j »; y 




1 H-NMR(CDC1 3 )(5 (ppm):4.74(2H, s), 6 . 81-6 . 84( 1H, m), 6.87-6. 92 
(1H, m), 7.11-7.15(1H, a), 7. 55-7. 57( 1H, m), 7.60(1H 3 d), 7.64- 
7.68(1H, m), 7.83-7. 86(1H, m), 7.89-7. 91( 1H, m), 8. 00-8. 02( 1H, 
■ ), 8.50(1H 3 d) 

l-[2-(2-7 x -;i/-i-x^-;i/)^>^;i/]^f v=*r / D > 




ilf l^Tv JU60IIB 2 5 <7Mb£-'tl345mg (1.07S 'J © Y. D U 

(1.5ml) Mt, Th7+^hij7izji/7t^70^7i?>)A 
58ig (0.055. ij^l/) bjL^-ji^ >-tf>204mg (2.0$ U^E^) © £ D 
U (1.5ml) ®m*i\}Z.s 8 0°CT 3l$IHI«#Lfco gffi£T-#3fl&x 

Mif^-etW, lS^nii'fb7'>^->> A2k«S«t?«fe^Us ^7j<^^ 

'H-NMR(CDC1 3 )S (ppm):4.95(2H, s), 6. 98-7. 06(2H, m), 7.10-7.21 
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(2H 3 m), 7.31-7.35(3H 3 m) 3 7.48-7.51(3H 3 m) 3 7. 57-7.65(2H 3 m) 3 
7.82(1H, d), 8.25UH, d), 8.52(1H, d) 

l-(2-7 i-;nf;K>^;i/H V*;U> 



MMMB 2 6 ©<fb-£t!280]iig(0.88^ >J ^E;i/) Or h 7 b K o 7 7 >(3 
0ml) n?*JV k-VIX (10%) 230mg£*l|];U ^^TtK^#BI^ 

t (i ati) t* 3 i$Hat#bfco mm^M&Ls m^nt^m^m&m 

2mg£t#fco 

'H-NMRCCDCla)^ (ppm):2.90-2.94(2H, m), 3.07-3. 10(2H 3 m), 4.67 
(2H, s), 6.80(1H, d) 3 7.02-7.06(lH 3 m), 7. 15-7. 30(7H 3 m) 3 7.49- 
7.53(1H 3 m) 3 7.58(1H 3 d) 3 7. 64-7. 68( 1H, m), 7.84(1H, d) 3 7.95(1 
H, d), 8.50(1H 3 d) 

mmmB 2 8 

l-{2-[4-(x h 7 b K P-2H-2-b^ -;b^-dr>>)-l-7"^^;i/]^>^;i/} 
V * y U > 



^fil^fflfil^ HJS$IB 2 5 ©flj£-tJ345mg (1.075; U ^;i/) <E>bP U 
(1.5ml) ?£r&£s r h 5 3-7 h U 7 -f >a s 5 i>t> A 




0 
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58mg(0.05S. U^;i/) 1 2-(3-:/ */ )-r b^fc b*D-2H-tr^> 

208mg (2.0^ >j ©fp U ^> (1.5ml) mmzmz., 4 00^ 

mwh, ^^ics o°ct»3 o^mmnLtzo ^.u^n^w^ mm*? 

MMU gmfti§rtJ277ig£f# fc 0 

1 H-NMR(CDC1 3 )<5 (ppm) : 1.42-1. 60(4H, m), 1 . 64-1 . 68( 1H, m), 1.75- 
1.8K1H, m), 2.76-2.80(2H, m), 3.46-3. 51( 1H, m), 3 .60-3. 66( 1H, 
m), 3. 85-3. 95(2H, m), 4.64-4.66(lH, ■), 4.85(2H ? s), 6.95-6.98 
(1H, m), 7.05-7.13(2H, m), 7.44-7.46( 1H, m), 7. 49-7. 53 (1H, m)-, 
7.56(1H, d), 7.60-7.65(lH, m), 7. 80-7. 82( 1H, m), 8. 15-8. 18(1H, 
■ ), 8.49-8. 51(1H, m) 

mmmB 2 9 

4-[2-(W V*J V)l*9-)l)y irM-3-^>-l-*-^ 



mMMB 2 8 <ZMb-&f)200mg(0.54^ >Jt;i/) £ 0 °C $ T»ft£P b fc& N 
i£g?-7<*y-;W£7t (10%) £5mlj&n*, 1 5#M#Lfco fgfrl^S? 

T hy*7 7^-t*iilv gtM4b£fl86ing£f#fco 
, H-NMR(CDC1 3 )(5 (ppm):2.72(2H, t), 3. 53-3. 60(1H, brs), 3.85(2H, 
t) 3 4.85(2H, s), 7.12-7.15(2H, m), 7. 22-7. 24(1H, m), 7.42-7.44 
(1H, m), 7.55-7.59(2H, m), 7.63-7. 67( 1H, m), 7.81(1H, d)', 8.30 
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(1H, m), 8.46(1H, m) 



mmmB 3 0 



4-[2-(W V x. -)]/]-!- 7* ;-)]/ 



HO' 




mMMB 2 9 c?Mb£t/44mg (0.155 U ^E;b) Or F7t h'D7 7> (5 
ml) &$fc: N ^5$>£A-J9I* (10%) 10mg£flniU S»T?**#H»"F 
(1 atm) l^MjfbfeoM^iSts iElllfeo S**^> U 
*^^p^ h^77^f-tlll, ^j^b£-tJl8mg&f#fc 0 
1 H-NME(CDCl 3 )(5(ppiii):1.61-1.75(4H, m), 2.33(1H, brs), 2.77(2H, 
t), 3.67(2H, t), 4.70(2H, s), 6.91(1H, d), 7.02-7.06(1H, ■), 
7.12-7.16(1H, m), 7. 1 9-7. 21 ( 1H, m), 7.50-7. 55(1H, m), 7.57(1H, 
d), 7.63-7.67(lH, d), 7.83(1H, d), 8.09(1H, d), 8.47<1H, d) 

mmm b 3 1 

1-7*0 ^-2-(# n n * y 



mtzo 

mmmB 3 2 




1-(4-t*d ^e^>$;;i/M v^y y > 
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'H-NMlKCDCUtf (ppid):4.61(2H 5 s) } 7.14-7. 16(2H, m), 7.35-7.39 

(2H, m), 7.52-7.58(2H, m), 7.63-7. 67(1H, m), 7.82(1H, d), 8.07- 
8.10(1H, m), 8.49(1H, d) 

nMMB 3 3 

^f-;i/(E)-3-[4-(-i' v^y i; ^-jv)y x -ji]-z-ru jl- h 




o 



mmmmm>T, ^mmb 3 2 ©ft-^tiioomg (0.34$ >; ^e;i/) e 

^->^tf^;Vx^x;V73^1 (0.67* U ^E;i/) (D^f;i/^A7^ h*l. 
Oml^rtts hU^ (Hfjy7i-;i/.) *7 7 ^ >20mg (0.067$ 'J ^ 
^ /^7i;^A(II)7^r- h7.5mg (0.0345. U^&;i/) fbtf'Jx 
2^1/ 7"$ >70/zl (0.50$. U^e;!/) £Jd*s 4KfH 1 o o°C7?Mft}f#b 

fee coii^lfiSTHbfe^ zfcSiniU ^^x^;i/T-tttBbfco 

1 H-NMR(CDCl 3 )(5(ppm):1.32(3H J t), 4.24(2H 5 q), 4.69(2H, s), 6. 
36(1H, d), 7.29(2H, d), 7.42(2H, d), 7. 53-7.67(4H, ■), 7.83(1H, 
d), 8.11-8.13(1H, i), 8.50(1H 5 d) 
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mmmB 3 4 

x^;i/3-[4-( W v^;'j;M 3-)i)7 x-;i/]7°n;iyj:-h 




o 



IIMlIB 3 3 <?Mb£tl71mg (0.22^ * y — ;K 5.0ml 

(10%, 20mg) sip^x mu-zn&ykmmm^T, 

'H-NMRCCDCUtf (ppm):1.20(3H, t), 2.56(2H, t), 2.88(2H, t), 4. 
09(2H, q), 4.64(2H, s), 7.09(2H, d), 7.20(2H, d), 7. 51-7. 57( 2H, 

b), 7.62-7. 66(1H, m), 7.82(1H, d) 5 8.15(1H, dd), 8.50(1H, d) 
mMMB 3 5 

3-[4-(i--f v*; u )\s* ^/i/)7iz;v]-i-rp/v-/i/ 




JV^-^AMY U h*6mg (0.165. U ZMZfzo £0**fc£|fc0JB 

3 4 ©<fb-£tJ46mg (0.145. U ^E;V) OrF7tFD77> (1.0ml) 

fcin^ 3i$lBi«#bfco SJte*t:^^^-;i/i:7lc (9:1, l. 

0ml) ©?g-&*£&in^ £ bizmmmtry^-t A7k»**J«iitfcSt> 
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Mtol^22ig£f#fc 0 

1 H-NMR(CDC1 3 )(5 (ppm) : 1 . 30-1 . 35( 1H, brs), 1.81-1.88(2H, m), 2.6 
4(2H, t), 3.62-3.65(2H, m), 4.64(2H, s), 7.09(2H, d), 7.20(2H, 
d), 7.51-7. 57(2H, m), 7.62-7.66(lH, m), 7.81(1H, d), 8.16-8.18 
(1H, in), 8.49(1H, d) 

mmmB 3 6 



M^Uffl^Ts v-^*^^^ A 3059mg(125.8^ U fcr^tFo 
7 =7 >(20ml)<D?g^^Mt: s 4-7d ^ 7- y -;H5. 3ml (122^U^;i/) 
hH^n^Ji: ITili© 1 , 2 -y^Dfi^ >£JD;U JD&$S«ET45 

U ;H0.78g(69.9S U^;i/) ©5" h^t K o 7 7 >*ifc(30ml)£a&T&N 

20ml^iJDx. N 1.5B#P B ^D^ji^bfeo zktf^ TkiHb^ h U •> AtK^M^ 
JOX.pH8i: bfe^s x-xVl/T-tttHbs ISlD^^7RT^#bs 2Rf*8fe&T 

^77^-T•Iil^ iiMfb£-tJl5.87g£f#fco 
1 H-NMR( CDC1 3 ) <5(ppm):3.88(3H, s), 6.95(2H, d), 7.61(1H, dd), 
7.74(1H, dd), 7.760H, d), 7.85(2H, d), 8.17(1H, dd), 8.60(1H, 
d). 

nmmB 3 7 
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OMe 



IkftLtzmMMB 3 6 (Dfc-&mS608iag<Dx.# y — ;i/(170il)*»[fc N * 
lllfb*?^ h U 7 A 1855mg£j!jD;U gfit?35#|igat# bfc„ ^$>(-7K 

{b£r^7881mg tt£ 5> i:Itt-5^t^< fcfilfcfcffi^fco 

1 H-NMR(DMS0-d6)d (ppm):3.66(3H 3 s), 6. 30-6. 32( 1H, brs), 6.81 
(2H, d), 7.28(2H, d), 7.54(1H, dd), 7.68(1H, dd), 7.76(1H, d), 
7.94(1H, d), 8.37(1H, d), 8.47(1H 3 d). 

HffifiJB 3 8 



£JH0!IB 3 7 ©'fb^t)7881iDgOf U ^ >( 100ml *«7jcBfK20m 
1 H-NMR(CDCl 3 )^(ppm):2.22(3H 3 s), 3.76(3H, s), 6.84(2H, d), 7. 
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39(2H, d), 7.54(1H, dd), 7.56(1H, s), 7.60(1H, d), 7.64(1H, d 
d), 7,82(1H, d), 8.19(1H, d), 8.57(1H, d). 

mMMB 3 9 



mMMB 3 8 <ZMb-&«.79g0* # ^ 150ml )?§${c s lOV"^ ^ £ 

'H-NMRCCDCls)^ (ppm):3.74(3H, s), 4.61(2H, s), 6.79(2H, d), 7. 
21(2H, d), 7.53(1H, dd), 7.56(1H, d), 7.63(1H, dd), 7.80(1H, 
d), 8.16(1H, d), 8.49(1H, d). 
mMMB 4 0 



l-(4-^ Y^rP^yV)^)^ V*J y > 




OMe 
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1 H-NMR(DMS0-d6)5(ppm):4.48(2H J s), 6.61(2H, d), 7.07(2H, d), 
7.60(1H, dd), 7.68(1H, d), 7.71(1H, dd), 7.92(1H, d), 8.27(1H, 
d), 8.4K1H, d), 9.19(1H, brs). 
nUMB 4 1 

4-(w v^yj;MfM7i^jn*'J 7^/tD/^>7^/**- h 



Tk&LfcmnmB 4 0 <2Mb£tJ513iiig© t.' U V >(10ml)^?g^s h U 7 
^D^^ >7Wl/7 *>Kftf*«|0.55iil&»TU *©fi&T-45#|ig& 

tS*2/ 'J*yjI/i7A^P7 ^77^ -till, ^Sfli£tJ£ 546i 

1 H-NMR(CDCl 3 )(J(ppm):4.69(2H J s), 7.16(2H, d), 7.35(2H, d), 7. 
57(1H 5 dd), 7,60(1H, d), 7.68(1H, dd), 7.85(1H, d), 8.09(1H, 
d), 8.50(1H, d). 
^IMB 4 2 

l-[4-(2-7 xx;i/-i-x^ -)]/)« >^;i/H v^;'j> 



HB&bfc&s a^S^bfe^JS^JB 4 1 ©to£t)88mg©M-^f-;i/ 
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A9mgs l,l'-£7>(^7 x -;i/7 7 >f 7 )7 x D Hz >67mg s 3^<b^ 
(I)3mg N J^b U f-7 A20mg^ It h U ^ >50/z l£j!}D;U 80 o CT- 

mmmnbtzo ^ut-emLtzfes 7k^mx.mm^^^mmLrz 0 m 

fb£t)53mg£t#fco 

1 H-NMR(CDC1 3 )(5 (ppm):4.69(2H, s), 7.12-7. 32(3H, m), 7.25(2H, 
d), 7.42(2H, d),7.43-7.52(2H, m), 7.54(1H, dd), 7.58(1H, d), 7. 
65(1H, dd), 7.83(1H, d), 8.10(1H, d), 8.5K1H, d). 
H»!)B4 3 

l-(4-7 x.*3-)\,s<yy ;i/)>f v^r7 U > 



HWJB 4 2 <Dfc&y)45mg<DT h 7 b K D 7 5 >(2ml)$8$fc: N 10XA 
7^7A-^^M^20mg^ilPx.^ST*mE7jc*llffl^T2I^P^m#bfeo 
Mmz*?4 M?»*U MJEMbfco SlitS^ U A> d 

'H-NMR(CDCl 3 )tf (ppm):2.78-2.90(4H, m), 4.64(2H, s), 7.07(2H, 
d), 7.10-7.20(5H, m), 7.22(2H, d), 7.53(1H, dd), 7.55(1H, d), 
7.63(1H, dd), 7.80(1H, d), 8.15(1H, d), 8.49(1H, d). 

i-[4-(4-7 x -;i/-i-7^-^)^>^;i/]^ V3r7 >; > 
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-8 5- 




'H-NMR(CDC1 3 )(5 (ppm):2.65(2H J t), 2.88(2H, t), 4.68(2H, s), 7. 
12-7.40(9H, m), 7.50-7. 70(3H, m), 7.80-7.88(lH, m), 8.00-8.10(1 
H, m), 8.48-8.5K1H, m). 

mmmB 4 5 

i-[4-(4-7 x^.;i/-i-7^;i/)^> vji/M > 



'H-NMR(CDC1 3 )£ (ppm):1.55-1.80(4H, ■), 2 . 5 0-2 . 65 ( 4H, m), 4.68 
(2H, s), 7.00-7. 30(9H, ■), 7.52(1H, dd), 7.56(1H, d), 7.63(1H, 
dd), 7.8K1H, d), 8.15(1H, d), 8.50(1H, d). 

mmmB 4 6 

l-{4-[4-(x h7t K P-2H-2-b*^^.;i/^-^>>)-i-7*5 : --;i']^>^;i/} 
<i 7 * J U > 
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-8 6- 




I H-NMR(CDCl 3 )<5(ppm):1.48-1.90(6H, ■), 2.67(2H, t), 3.49-3.55 
(1H, m), 3.60(1H, dd), 3.65-3. 94(2H, m), 4.66(2H, s), 4.65-4.70 
(1H, i), 7.14-7.20(2H, m), 7.23-7. 30(2H, m), 7.53(1H, dd), 7.58 
(1H, d), 7.65(1H, dd), 7.82(1H, d), 8.10(1H, d), 8.49(1H, d). 

rnmmB 4 7 

4-[4-(W U ;M x -;p]-3-y^>-l-^-— ;i/ 



Sfitfl.5WfH« #Ufco £J&m-&*l£*ftU *S ft IB r 'J -> A 

'H-NMR(CDCl 3 )<5(ppni):2.65(2H, t), 3.77(2H, t), 4.65(2H, s), 7. 
18(2H, d), 7.29(2H, d), 7.52(1H, dd), 7.57(1H, d), 7.64(1H, d 
d), 7.8K1H, d), 8.07(1H, d), 8.49(1H, d). 

7k^S©7-n h >fcj\ NMR© ^ -v — h ±H$J £ ftT ^ & U c 

mmmB4s 
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4-[4-(W V*J V )ls*?)l)7 S -)l 




OH 



1 H-NMR(CDCl 3 )d (ppn):1.50-1.70(4H, m), 2.57(2H, t), 3.62(2H, 
t), 4.64(2H, s), 7.06(2H, d), 7.18(2H, d), 7.53(1H, dd), 7.55 
(1H, d), 7.63(1H, dd), 7.80(1H, d), 8.16(1H, d), 8.49(1H, d). 

mmmB 4 9 

l-[4-(3->£ D^>^;i/-i-rD tm;i/)^>^;i/]-f v^;'j> 



1 H-NMR(CDCl 3 )d (ppm): 1.25-1. 35(2H, m), 1 .45-1. 70(6H, m), 1.75- 
1.85(2H, m), 2.05-2.13(lH, m), 4.65(2H, s), 7.17(2H, d), 7.27(2 
H, d), 7.5K1H, dd), 7.56(1H, d), 7.64(1H, dd), 
7.8K1H, d), 8.08(1H, d), 8.49(1H, d). 

mmmB 5 0 
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mmmB 4 9 %%mmB 4 3 tmm^mmLxmm^m^ntzo 

1 H-NMR(CDCl 3 )5(ppm):1.25-1.74(13H 3 ■), 2.49-2. 54(2H, m), 4.64 
(2H, s), 7.06(2H, d), 7.18(2H, d), 7.53(1H, dd), 7.55(1H, d), 
7.63UH, dd), 7.80(1H, d), 8.17(1H, d), 8.49(1H, d). 

nnwB 5 1 

4-[4-( W V D ))/* ?)V)y x -;i/]-2-p< y-l-ir—fy 




b 4 2 tmmizmmLxmmit^^ntzo 

1 H-NMR(DMS0-d6)d(ppm):1.35(lH, s), 1.40(6H, s), 4.62(2H, s), 
7.20-7.30(4H, m), 7.61(1H, dd), 7.71(1H, d), 7.69-7.76(lH, m), 
7.95(1H, d), 8.26(1H, d), 8.42(1H, d). 

mrnmB 5 2 

4-[4-(i — r u ;m ^;i/)7 x -;i/]-2-p< ^-jv-z-y^ ; -;u 
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1 H-NMR(CDC1 3 )(5 (ppm):1.25(6H 3 s), 1 . 70-1 . 77< 2H, m), 2.60-2.67 
(2H, m), 4.64(2H, s), 7.08(2H, d), 7.19(2H, d), 7.53(1H, dd), 
7.55(1H, d), 7.63(1H, dd), 7.80(1H, d), 8.16(1H 5 d), 8.49(1H, 
d). 

mMMB 5 3 

l-[4-(3-;* fJr^-l-7ntr;vH>y;i/]>f v^y i; > 



#IB 4 2 ^ISHt^MabT^Mfb^tl^^feo 

1 H-NMR(CDC1 3 )(5(ppe):3.42(3H j s), 4.29(2H, s), 4.66(2H, s), 7. 
21 (2H, d), 7.34(2H, d), 7.54(1H, dd), 7.58(1H, d), 7.65(1H, d 
d) 7.82(1H, d), 8.10UH, d) 8.49(1H, d). 

mmmB 5 4 

l-[4-(3-* Y^r^rrt \Z)\,)^y*j J U > 
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1 H-NMR(CDCl 3 )d(ppm):1.78-1.87 (2H, m), 2.06(2H, t), 3.31(3H, 
s), 3.35(2H, t), 4.64(2H, s), 7.07(2H, d), 7.22(2H, d), 7.53(1 
H, dd), 7.55(1H, d), 7.64(1H, dd), 7.81(1H, d), 8.17(1H, d),8. 
49(1H, d). 

nmmB 5 5 

l-{4-[2-(2- 1! "J y;i/)-l-xf--;i/]^>s;;i/}>f v^;ij> 



mMMB 4 1 ©fl3-&«5fc2-x^--;i/t: 'J ^>^ffl^Ts ^jfc0!IB 4 2 

'H-NMRfCDCUS (ppm):4.71(2H, s), 7.20-7.25(2H, m), 7.29(2H, 

d), 7.48-7. 53(1H, m), 7.51(2H, d), 7.57(1H, dd), 7.61(1H, d), 

7.67(1H, dd), 7.85(1H, d), 8.13(1H, d), 8.53(1H, d), 8.59-8.63 
(1H, m). 

mmmB 5 6 

l-{4-[2-(2-f u 9 ^)j^H>*; ;pH v + ;ij> 



I^Jfe^JB 5 5 ®fli£tl£0SJ(B0!IB 4 3 t mm til b T * 
1 H-NMR(CDCl 3 )d (ppm):2.94-3.06(4H, m), 4.64(2H, s), 7.04(1H, 
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d), 7.09(1H, dd), 7.09(2H, d), 7.18(2H, d), 7.53(1H, ddd), 7.5 
4(1H, dd), 7.55(1H, d), 7.64(1H, d), 7.81(1H, d), 8.15(1H, d), 

8.49(1H, d), 8.53(1H, dd). 
nMMB 5 7 

l-{4-[2-(3-b: u y;i/)-i-i^-M^>s;^H y*;'j> 



mMMB 4 1 (Dih-Sm i:3-x^-;i/t: V Vy^m^X, ^JfefldB 4 2 

1 H-NMR(CDCl s )ff(ppi):4.69(2H, s), 7.27(2H, d), 7.31(1H, dd), 7. 
43(2H, d), 7.55(1H, dd), 7.59(1H, d), 7.66(1H, dd), 7.82(1H, d 
dd), 7.83(1H, d), 8.10(1H, d), 8.51(1H, d), 8.60(1H, dd), 8.77 
(1H, d). 

mmmB 5 8 

l-{4-[2-(3-tr >; $>;i/)x?-;i/]^>$>;i/H 'J > 



%%mB 5 7 ^^m^jB 4 3 tmmizmmL, mm^^^ntzo 

'H-NMR(CDC1 3 )S (ppm):2.80-2.90(4H, m), 4.65(2H, s),7.04(2H, d), 
7.15(1H, dd), 7.19(2H, d), 7.39(1H, dd), 7.54(1H, dd), 7.56(1 
H, d), 7.64(1H, dd), 7.81(1H, d), 8.15(1H, d), 8.40(1H, d), 8. 




N 
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42(1H, d), 8.49(1H, d). 

mmwB 5 9 




*^lfern^l/^;i/7$> 3O23ig0 Efli ^ f- 1/ >( 30ml )$*)[ , K 

1 H-NMR(DMS0-d6)d(ppa):1.79.(3H, s), 3.07(1H, t), 3.81(2H, d), 
8.25UH, brs). 

nnmB e o 




HJfc#iJB 4 1 0flj-&$lfc#lJfi0!|B 5 9 ©{bllrt>£ffl^Ts H#S$IB 4 

l H-NMR(DMS0-d6)6*(ppm):1.79(3H, s), 4.04(2H, s), 4.61(2H, s), 
7.45-7.68(4H, m) 3 7.68-7. 75(2H, m), 7. 90-8. 00( 1H, m), 8.25-8.3 
8(2H, b), 8.40-8.45(lH, b). 
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nMMB 6 1 

#-{3-[4-(W V*J U A*^Jl)7 x -;i/]7°D h'Mr-fe 



1 H-NMR(CDC1 3 )<5 (ppm) :1.95(3H, s), 1.74-1 .84(2H, m), 2.55(2H, 
t), 3.25(2H, dt), 4.68(2H, s), 7.10(2H, d), 7.18(2H, d), 7.20- 
7.28(1H, m), 7.50-7.58(2H, m), 7.60-7.68(lH, m) , 7 . 75-7. 85 ( 1H, 
m), 8.10-8. 16(1H, m), 8.45-8.50(lH, m). 

mmmb 6 2 

N-(2-7"D >Z)l*>T 5. h* 



7K^bfc 7° D/l;i/^;i/T^ >3023mgcD^<bp< ^ P >(30ml)^rt^ s h 
ij x^;i/T ^ >9.77ml^:inx.. ^>XM-;^DiJ K5.19ml£^T 

M&mmwzi't at&^u MEiiifeo g£^£^y- 

;H20mlt^$pu U 7 A11.7g*iDiU MT?3l$MjJt# b fc 0 S 

»6.67g*»fc 0 

1 H-NMR( CDC1 3 ) d (ppm) :2.39(1H, t), 3.10(3H, s), 3.99(2H, dd), 4. 




o 




o o 
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60(1H, brs). 
nMMB 6 3 

#-{3-[4-(l— r U ;M^;i/)7 x -;1/]-2-:7d t°-;i/}p< # >x;v 




^SS^iJB 4 1 ©ft^rt) ^;fi&$|B 6 2 ©Ib^tl^ffl V>T, H5MB 4 
2 ^ HOti (CM U HMfbi^^fco 

1 H-NMR(DMS0-d6)(5(ppm):2.97(3H, s), 4.00(2H, d), 4.63(2H, s), 
7.25-7.37(4H, m), 7.57(1H, t), 7.62(1H, dd), 7.71(1H, d), 7.7 
3(1H, dd), 7.94(1H, d), 8.28(1H, d), 8.42(1H, d). 
HS&#|JB 6 4 

yH3-[4-(W 7 U ^;i/)7 x -;i/]7*n t'M^ £ >7;i/*>T 




mmmB 6 3 <zMbi^t)£iij£$jB 4 3 iBiimM u im^t^ 

f§ o 

•H-NMRCCDCljJtf (ppm):1.80-1.90(2H, m), 2.62(2H, t), 2.89(3H, 
s), 3.1K2H, dt), 4.25(1H, brs), 4.64(2H, s), 7.05(2H, d), 7.2 
0(2H, d), 7.50(1H, dd), 7.56(1H, d), 7.63(1H, dd), 7.8K1H, d), 
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8.15(1H, d), 8.49(1H 3 d). 
mMMB 6 5 



»'JB 4 2 ^IsItitJML, ^M^^-tJ^fffeo 

1 H-NMR(CDCl 3 )d(ppm):1.30(3H J t), 2.73(2H, q) 5 3.47(2H 3 s), 4. 
67(2H 3 s) 3 7.20-7.32(4H 3 m), 7.52(1H 3 dd) 3 7.57(1H 3 d), 7.64(1H, 
dd) 3 7.81(1H 5 d), 8.08(1H 3 d), 8.49(1H, d). 

mmwB 6 6 



7jc^tfcrD^;i/^;i/T ^ >3040mg©7 1 h ^ t >(20ml)}g$ 
fc N S>-t-:r*-;i/-$>#;i/#^- M0.84g©^ h 7 h F d 7 7 >$g?$8 (20 

1 H-NMR(DMS0-d6) ( y (ppm) :1.36(9H, s),3.04(lH, t) 3 3. 62-3.70(2H, 
m),7.20-7.30(lH 3 m) 

mmmB 6 7 

tert-7>;i/ H3-[4-(l-/f V*/ U jl/)7xr;i/]-2-7D £ - 





o 
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1 H-NMR(CDC1 3 )(5 (ppm) : 1 .45( 9H, s), 4.06-4. 13(2H, m), 4.66(2H, 
s), 7.19(2H, d), 7.20-7.28(lH, ■), 7.29(2H, d), 7.52(1H, dd), 
7.57(1H, d), 7.65(1H, dd), 7.82(1H, d), 8.08(1H, d), 8.49(1H, 
d). 

mmmB e 8 

tert-y^;^ #-{3-[4-(W V A*?- )l)7 x -;i/]7°D tr;i/}jb 



ntzo 

'H-NMR(CDC1 3 )<5 (ppm) :1.43(9H, s), 1.70-1 .81(2H, m), 2.54-2.60 
(2H, m), 3.01-3.20(2H, m), 4.47-4. 57(1H, m), 4.65(2H 3 s), 7.07 
(2H, d), 7.21(2H, d), 7.55(1H, dd), 7.57(1H, d), 7.65(1H, dd), 

7.83(1H, d), 8.18(1H, d), 8.51(1H, d). 
mMMB 6 9 
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3-[4-(W V*/ V )\/ 7 x-;i/]-2-7*P > 




IkftLfzmmmB 6 7 0it^^4mg(Di^i\j^ ^ U > (0.6ml )*«fc N h 

'H-NMR(CDCl 3 )d (ppm):3.60-3.68(2H, m),4.66(2H, s),7.19(2H, d), 
7.29(2H, d), 7.53(1H 5 dd), 7.56(1H 3 d), 7.63(1H, dd), 7.82(1H, 
d), 8.10(1H, d), 8.49(1H, d). 

mmmB i o 

3-[4-( v*j v )\s*?-)\s)y i-ji/]-i-7D/07 ^ y 




umb 6 8 (Dih^^^mmmB 6 9 tw&tmm u iiM<h£t>£ 

l H-NMR(CDCl 3 )S (ppm):1.20-1.30(2H 3 a), 1 . 78-1 . 88(2H, ■), 2.45- 
2.52(2H 3 b), 2.73-2.8K2H, ■), 4.55(2H 3 s), 6.94(2H 3 d), 7.08(2 
H, d), 7.50(1H, dd), 7.51(1H, d) 3 7.61(1H, dd), 7.76(1H, d), 8. 
10(1H, d), 8.38(1H 3 d). 
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7 1 



V 

0 

JIM ^;v-JM2-7°p t^;i/)7; >£HJS$IB 5 9 ^IBjftHz^g 

1 H-NMR(CDCl 3 )d (ppn):2.11(2.1H, s), 2.17(0.9H, s), 2.21(0. 7H, 
t), 2.31(0. 3H, t), 3.00(0.9H, s), 3.08(2. 1H, s), 4.04(0.6H, d), 
4.23(1. 4H, d). 

«#«J B 7 2 

JH3-[4-( w v^; 'j;M^;i/)7i-;i/]-2-7Dt^;i/} 




UMB 4 1 ©ft^tifc^jfcfliB 7 1 ®'fbi§rtj£^JMB 4 2 tm$. 

1 H-NMR(CDC1 3 )(5 (ppm):2.10(1.8H, s), 2.11(1.2H, s), 3.01(1.2H, 
s), 3.10(1.8H, s), 4.21(1. 2H, s), 4.41(0.8H, s), 4.67(2H, s), 
7.18-7.23(2H, ■), 7.29-7.32(2H, ■), 7.53(1H, dd), 7.58(1H, d), 
7.65(1H, dd), 7.82(1H, d), 8.09(1H, d), 8.49(1H, d). 

mrnmB i 3 
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tf-{3-[4-( W V*J U )]/* ^)7i-Jl/]7D If M- Nl-^ 
h7U 



1 H-NMR(CDCl 3 )(5(ppm):1.70-1.90(2H, m), 1.89(1.5H, s), 2.03(1.5 

H, s), 2.50-2.59(2H, ■), 2.88U.5H, s), 2.91(1. 5H, s), 3.20-3.2 

5(1H, m), 3.36-3.40(lH, a), 4.66(2H, s), 7. 03-7. 10(2H 5 m), 7.18 

-7.30(2H, m), 7.53(1H, dd), 7.58(1H, d), 7.66(1H, dd), 7.82(1H, 
d), 8.17(1H, d), 8.50(1H, d). 

mmmB i 4 



7K^bfe^-p< f(2-7D -;i/)7' ^ >2603mg©lM{b^^l/> 

(25ml)&$fcfc N h iJiW^ > 6. 55ml 

^ D U F3.50ml£$§Tf£s * T* 1I5I19&& t N £ e> fc£ffiT?2l$|!g 

h USA**** bTfi?DA*zkTiJlsi*U fczMftK-T?' 
**>£A-C*fc*bau ^>J*Mibfc, ^7&£MEEa^U ^0<b 
i§,t)4522ing£f#fco *#£>tifcfbi§S-t>tt£ 6 Ciit^Ci:^ < fcSjfcfc 




o 




WO 02/04626 



PCT/JPOl/05899 



-10 0- 



1 H-NMR(CDC1 3 )<5 (ppi):2.41(lH, t), 2.93(3H, s), 2.96(3H, s), 4. 
09(2H, d). 

mrnmB 7 5 

#-{3-[4-(W u ^-;p]-2-7°d tr-;i/}- 



HMJB 4 1 tfMbiirtJi:|i|»!|B 7 4 ©{b^rtl^^lS^JB 4 2 fcHtfc 

1 H-NMR(CDCl 3 )d(ppm):2.95(3H 3 s), 2.97(3H, s), 4.26(2H, s), 4. 
68(2H, s), 7.24(2H, d), 7.31(2H, d) 3 7.55(1H, dd), 7.59(1H, d), 
7.66(1H, dd) 3 7.83(1H 3 d) 5 8.10(1H, d), 8.49(1H, d). 

mmm b i 6 

#-{3-[4-(W V^r J U ;M irjl/]7p Af-^ £ 



HiMJB 7 5©<blli«!lMB 4 3 ^[b]^^S^^-&s B^&LC-M 
S[^m^^ : 0.1U 7;i/^D^^^^T-fe h - h »j;i/^rt : 0.1U <j 
7;i/7rD^^^^7Kig^=l : 99-100 : 0/20#+M 7 ;K : 20ml/3\ 
ft? A : YMC Combiprep ODS-AM, 20mm $x 50mm(long)] J; #$tMi£ 
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MS m/z(ESI:MH + ):369.2 
HJMB 7 7 

5-[4-(W v^-y ijjMf;i/)7i-;H-H>f>-H-;i/ 



UMB 4 1 ©fc£fei:4-'*>^>-2-*-;b£^TsHJfe0!IB 4 2 

1 H-NMR(CDCl 3 )d (ppm):1.27(3H, t) 5 2 . 38-2 . 62 ( 2H, m), 3.95-4.03 
(1H, m), 4.65(2H, s), 7.19(2H, d), 7.29(2H, d), 7.52(1H, dd), 
7.57(1H, d), 7.64(1H, dd), 7.8K1H, d), 8.08(1H 3 d), 8.48(1H 5 
d). 

mmmB 1 8 

5-[4-(M v^;iJ/M 3-))/)7 i -;i/]-2-^>^ 



^Jfe^iJB 7 7©{b^tl^^Ji^JB 4 3 ^fi&LC-M 
S[^fcB$$ : 0.1U U yjlXaWM^fi-r* h- h U;i/^r« : 0.1U 'J 
7;i/^D^^^^7jc^^=l : 99- 100 : 0/20#-tf- >f * ;i/ N : 20ml/£\ 
ft5>A : YMC Coibiprep ODS-AM, 20mm <£x 50mm(long)]fc <k !)#Ht*i{K 
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MS m/z(ESI:MH + ):306.2 

nmmB 1 9 

3-7^ )l 7 x J —)]/ 




'H-NMIKCDC^) d> (ppm) :0. 94( 3H, t), 1 . 30-1 . 55 ( 2H , m) 3 1.55-1.62 
(2H 3 m) 3 2.56(2H, t) 3 4.76(1H 3 brs) 3 6.63(1H, dd) 3 6.66(1H 3 d) 3 
6.75(1H, d), 7.12(1H, dd). 
mUMB 8 0 




frftLtzmMMB 7 9®4h&ydmwg<D¥*?)l*)l&7$. F(5ml)ig 
ftts 6Oma^fC07K^^^ h U t> A102mg£;!)D;U ^UHZOfrmMn 

^>'J*^/^ilf:o MSiElils itmbiirf)341mg£f# 

fe o t# t> n a & £ t *iM-r 3 c: t & < £ ffl v> & o 

1 H-NMR( CDC1 3 ) <5 (ppm) :0. 94(3H 3 t), 1 . 30-1 . 42 ( 2H, m) 3 1.55-2.04 
(2H 3 m) 3 2.58(2H 3 t), 3.49(3H 3 s) 3 5.17(2H 3 s), 6 . 80-6 . 87(3H 3 
m) 3 7.18(1H 3 dd). 
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mm b 8 1 



CHO 




-20°C{3^iPbfc^ii^JB 8 0 0{b£tJ2396mg©5^-x;i/i§M^ 
t-y^-jV U A©^>^ >^^(1.51M)10.6ml^^T ts-10 o C^f,0°C 

-^;H7mK ^^/^AA7^, F 1 . 91ml * JP it s * ©^JtT 3B£ S«J* 

u ifit*^ e> izimmmnbtzo s^^tj^x^bs mn^hr>^ 

^M'fb^rt)1821mg^t#fco 
1 H-NMR(CDC1 3 )(5 (ppm) : 0. 94( 3H, t), 1.32-1 .42(2H, m), 1.57-1.65 
(2H, m), 2.64(2H, t), 3.54(3H, s), 5.29(2H, s), 6.91(1H, d) 3 7. 
01(1H, s),7.76(lH, d),10.44(lH, s). 
mMMB 8 2 

[4-^^;i/-2-(^ h^^p< ^i/)7ir;H(Wv + ; 'J;i/M*>>- 



Org. Synth., IV, 115(1988)©XM^So- U T^f$ b l-> 7 J 
>\/*r ;i/-l,2-^ h K P ^ V*J U >815mg s HJtStfiJB 8 1 ®^b^tl869m 
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LX h U x^l/^V^l/T^-^ A£ D U K7mg©^b^ ^ 1/ >(1. 

jM»&flB»l/fco K/i&M^tlfc&'fb* >8.3ili::£* y-;i/4.4ml 
£2iD*.n Se>fc85#[ia*&*^j@W&£flBI*bfco SJfeS^ftfczKSJD 

lirtlll44mg£*f fc 0 

1 H-NMR(DMS0-d6)(5(ppm):0.86(3H, t), 1 . 22-1. 31 (2H, ■), 1.44-1. 
52(2H, ■), 2.44-2. 51(2H, a), 3.16(3H, s), 5.10(1H, d), 5.12(1H, 

d), 6.72(1H, s), 6.75(1H, d), 6.84(1H, s), 7.21(1H, d), 7.61 
(1H, dd), 7.72(1H, dd), 7.74(1H, d), 7.95(1H, d), 8.31(1H, d), 

8.42(1H, d). 

mmm b 8 3 



flJMB 8 2 ©4b£-tl£|i5&0iJB.3 8 mm £M U £Stfi-&$l£ 

, H-NMR(CDCl 3 )d(ppm):0.90(3H J t), 1.28-1. 40(2H, m), 1.50-1.60 
(2H, m), 2.22(3H, s), 2.54(2H, t), 3.41(3H, s), 5.22(1H 5 d), 5. 
26(1H, d), 6.77(1H, d), 6.94(1H, s), 7.29(1H, d), 7.55(1H, dd), 
7.58(1H, d), 7.70(1H, dd), 7.81(1H, d), 8.05(1H, s), 8.35(1H, 
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d), 8.55(1H, d). 

mnmB 8 4 



mtzo 

'H-NMR(CDC1 3 )<5 (ppm) :0.89(3H, t), 1.28-1.37(2H, m), 1.50-1.58 
(2H, m), 2.53(2H, t), 3.46(3H, s), 4.65(2H, s), 5.24(2H, s), 6. 
66(1H, dd), 6.89(1H, d), 6.92(1H, d), 7.51(1H, dd), 7.53(1H, 
d) 3 7.62(1H, dd), 7.79(1H, d) 5 8.23(1H, d), 8.47(1H, d). 

mmwB 8 5 



HSMB 8 4©fc-&«i88ig©.* * j -;K 1.5ml 5£££K1. 
"^ftl bfe^s U >^II©^T-pH^6.8^H^b^^3i^;i/T"tttBbfco ft* 

'H-NMRCCDCla)^ (ppi):0.89(3H, t), 1.23-1. 37(2H, m), 1.48-1.60 
(2H, m), 2.5K2H, t), 4.56(2H, s), 6.65(1H, dd), 6.82(1H, d), 
7.21(1H, d), 7.550H, d), 7.68(1H, dd), 7.72(1H, dd), 7.82(1H, 
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d), 8.35(1H, d), 8.44(1H, d). 

mMMB 8 6 

JH3-[4-(W U fr* 3-)i)y x -;i/]-2-7-n ^ 



0JB 4 2 fc-EBfc&JIU HjSfl:i§rtJ 

1 H-NMR(CDCl 3 )(5(ppm):2.04(3H 3 s), 2.34(3H, s), 3.47(2H,s), 4.6 
6(2H, s), 7.20(2H, d), 7.32(2H, d), 7.53(1H, dd), 7.56(1H, d), 
7.65(1H, dd), 7.82(1H, d), 8.10(1H, d), 8.50(1H, d). 

mmmB 8 1 

l-{4-[3-(x h5t K d -2H-2- 1."^— ;i/^"^r^)-i-7°D e -;i/]^>^ 



MMMB 4 1 (Dfc'&yaty' F7t h* d-2-(2-7d £ dp $/ )-2H- 
£^>£ffll^ UMB 4 2 Jil^ICSOiIb^ ^M<b-^tl§f#feo 

1 H-NMR(CDCl 3 )d(ppm):1.45-1.85(6H J m), 3. 50-3. 60( 1H, m), 3.84-3. 
90(1H, ■), 4.42(1H, d), 4.48(1H, d), 4.66(2H, 8), 4.87(1H, dd), 
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7.15-7.2K2H, ■), 7.33-7.36(2H, m), 7. 50-7.70(3H, m), 7.81-7.8 
6(1H, m), 8.07-8.10(lH, m), 8.48-8. 51(1H, m). 

mmmB 8 8 

3-[4-(W 'JJl/^M7i-JV]-2-7D b'>-l-^-;v 




%W\B 8 7 0-fbl§rt!£fl;»JB 4 7 hieja t&LilgU SM'fb^t)^ 

»fco 

1 H-NMR(CDC1 3 )5 (ppm):1.20-1.30(lH, m), 4.46(2H, s), 4.67(2H, 
s), 7.23(2H, d), 7.31(2H 3 d), 7.53(1H, dd), 7.58(1H, d), 7.65 
(1H, dd), 7.83(1H, d), 8.09(1H, d), 8.49(1H, d). 

%mm B 8 9 




o 



3. >(2Mx h7kFD7? >^$)8.53mK h U xf^7 ^ >2.59ml-£ L 
Tl-(3-^ f-;i/7 ^ J 7D^l/)-3-jf;pj3j^i;<f ^ K 3221mg^iP 

MJIMSU gtMfbi§rtJl29mg £ftfc 0 £ & ftfcfls^ftlfcfc;* & 

cans** c < ^igjsfcfli^fco 

1 H-NMR(CDCl 3 )d (ppm):1.96-1.99(lH, m), 2.50-2.60(4H, m), 2.96 
(3H, s), 3.02(3H, s). 
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N,N-i?t ?-;i/-5-[4-(W V* J i))l*?)l)y m;i/]-4-^>^>T ^ 



mmmB 4 1 (Dit^^tmmmB 8 9 (Dit-s^zm^Xs mmmB 4 

1 H-NMR(CDCl 3 )d (ppm):2.59-2.64(2H, m), 2.71-2. 75(2H, m), 2.96 
(3H, s) 3 3.03(3H, s), 4.66(2H, s), 7.18(2H, d) 3 7.28(2H, d), 7. 
43-7.70(3H, ■ ), 7.90(1H, d) s 8.09(1H, d), 8.50(1H, d). 

mmmB 9 1 



3-7^>-2-^-;i/3051mg©^^ D Dp< ^ >(150ml)^M^, 3,4-^ t 
K D -2H- h' ^ > 7 . 15ml b t.° U ^ - <7 hp- h > >tg?2187mg£ #D 

»u^ ^trm^?**^? at-^*^ MEaiitfeo mm*^*)* 

^l/iJ7A.^D?h^*77^ --£#IMU gtM<(b^rtJ£4698mg£|#fco 

1 H-NMR(CDCl 3 )5(ppm): 1.45(1.05H, d), 1.48(1. 95H, d), 1.50-1.90 
(6H, m), 2.37(0.65H, d), 2.43(0. 35H, d), 3. 50-3. 60(1. 3H, m), 3. 
80-3.86(0. 7H, m), 4. 4-3-4. 50(0. 35H, m), 4. 52-4. 60(0. 65H, m), 4.7 




o 
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7(0. 35H, t), 4.94(0. 65H, t). 

mmmB 9 2 

l-{4-[3-(^ F7b K P-2H-2-H-7 -;i/^^f ^>)-l-7*^^;H^>s;;i/} 
-f V * y u > 




nMMB 4 1 <?Mb£-t)hfl5l$IB 9 1 ©-fbi^£fflV^ UMB 4 

1 H-NME(CDCl 3 )d(ppm):1.40-1.80(6H, m), 1.49(1. 05H, d) 3 1.52(1. 

95H, d), 3.49-3.60(lH, m), 3. 80-3. 88(0. 65H, m), 3. 99-4. 06(0. 35H, 
m), 4.65(2H, s), 4.74(1H 3 q), 4.83(0. 35H, t), 4.97(0.65H, t), 
7.18-7.22(2H, m), 7.32(2H, d), 7.54(1H, dd), 7.57(1H, d), 7.6 

4(1H, dd), 7.82(1H, d), 8.08(1H, d) } 8.49(1H, d). 

mMMB 9 3 

4-[4-(w v^y <;;i/p< ^;v)7 ^ -;i/]-3-7^- >-2-^--;i/ 




mmmB 9 2 (Dit^^^mmmB 4 7 tmmvijfermmL, 

1 H-NMR(CDCl 3 )d(ppm):1.53(3H, d) 3 2.15(1H, brs), 4.68(2H, s) 3 
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4.72(1H, q), 7.2K2H, d), 7.31(2H, d), 7.54(1H, dd), 7.59(1H, 

d), 7.66(1H, dd), 7.84(1H, d), 8.10(1H, d), 8.51(1H, d). 

%MM B 9 4 

4-[4-( W 'JJMfJH7ir;H-2-^^ j -ji 



S[$SfcH$gJ& : 0.1% b U 7j^o|f|^t7i: h U;i/»* : 0.1% h U 
7;i/^-DftK^^zK**=l : 99-100 : 0/20#1M : 20ml/£\ 

: YMC Combiprep ODS-AM, 20mm® x 50mm( long)] (3 £ b £>ftt!HtiK 

MS m/z(ESI:MH + ):292.2 
^flfifllB 9 5 

2-^ ^-;i/-4-^ > ^ > -2-^--;i/ 




O'Cfc^iP bfe-f V 1/ >#=^> H 1889mg(Dx h 9 b h'D77>(13 
ml) bit**))/*))/ ft**/ h* ( 20m l)©vg ij f ^ATtfiJ K - 

bs ^Mfb-^tl3316mg$|#feo £©$<Dtt*ft«±*l miTZZ bft < & 
1 H-NMR(CDCl 3 )<5(ppm):1.33(6H, s), 2.09(1H, t), 2.38(2H, t). 
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nMWB 9 6 

5-[4-( 1--T V* J U )\/* 3-)\/)7 x - )]/]-%- * y > -l-it - 



HJMB 4 1 ©-fb^tlil^JS^IB 9 5 ©fb^tJ^ffl^T^ H$5$]B 4 

l H-NMR(DMSO-d6)<5 (ppm) : 1 . 18(6H, s), 2.28(1H, s), 2.42(2H, s), 
4.62(2H, s), 7.10-7.30(4H, '■), 7.62(1H, dd), 7.71(1H, d), 7.7 
2(1H, dd), 7.94(1H, d), 8.27(1H, d), 8.42(1H, d). 
mMMB 9 7 

5-[4-( w v u ;m 9-)]/)y ^;i/-2-^># y 



S[$8ffl*g& : 0.1U U 7;i/^D@^^^^T-fe h VJVmm : 0.1% h U 
7^tDS8tf*S?l![=l : 99-100 : 0/20#tf>f ftE& : 20ml/fl\ 

: YMC Combiprep ODS-AM, 20mm$x 50mm( long)] £ <fc t) &tt!lt!l 
t> 3tM4bi§rt]£f#fco 

MS m/z(ESI:MH + ):320.2 
^lf&#IB 9 8 




OH 
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CHO 




4-^>^;i/^-^rS/-2-h Fn + ^^>X7^rt H 2071mg© x h 5 t 
K P 37 ? >(30ml)$§$tC N N t lhV^ V 7° D f ;i/ x ^ ;i/ T ^ >1.98ml£ # 

^KDSiS^r-gt^^-^-f v7d tr;i/x^;i/T ^ >2.7ml£: 7 d n ^ 

^£ffl^Til3lbfco tttt&MEftitiU HMfbiir^2470mg £ 

l H-NMR(CDCl 3 )tf (ppm):3.52(3H, s), 5.12(2H, s), 5.27(2H, s), 6. 
68(1H, dd), 6.80(1H, d), 7. 33-7. 45 ( 5H, ■), 7.82(1H, d), 10.33(1 
H, s). 

mrnmB 9 9 

[4-(^>^;i/^-^r>>)-2-(^ b*->* h^rJ/)7i-^](HV*y»J 




H»JB 9 8 ©ft£ti£fi$&#!lB 8 2 151$ £*fl.Jl b s %M4\j&%!)* 
'H-NMR(DMS0-d6)c5(ppm):3.16(3H, s), 5.01(2H, s), 5.1K1H, d), 
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5.14(1H, d), 6.59(1H, dd) 3 6 . 66-6 . 70 ( 2H, m), 7.18(1H, d), 7.3 
1(1H, d) 3 7.34-7.42(4H, m), 7.61(1H, dd) 3 7.71(1H 3 d), 7.75(1H 3 
d), 7.95(1H, d), 8.28UH, d), 8.43(1H, d). 
7X^S©7°D P NMR© J-*? — h±MJ£ftTl>£^o 

1 0 0 



nMMB 9 9 (Dttx&m *mMMB 3 8 tmWt^^EiM Is imfbi^tj£ 

1 H-NMR(CDCl 3 )d (ppm):2.21(3H, s), 3.42(3H, s), 4.98(1H, d) 3 5. 
00(1H 3 d) 3 5.21-5.27(2H 3 m), 6.54(1H, dd), 6.81(1H, d), 7.25(1H, 
d), 7.30-7.4K5H, m), 7.53(1H, dd), 7.57(1H 3 d), 7.63(1H 3 dd), 
7.80(1H, d), 8.00(1H, s), 8.29(1H, d), 8.55(1H, d). 

mmmB 1 o 1 



MMMB 1 0 0 (ZMbiirti£ill&$IB 3 9 tmffifcf&M Is HH-fbi^t) 
'H-NMR(DMS0-d6)c5(ppm):3.36(3H, s), 4.44(2H, s), 5.17(2H, s) 3 
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6.22(1H, d), 6.52UH, s), 6.67(1H, d), 7.57-7. 76(3H, m), 7.92 
(1H, d), 8.22(1H, d), 8.37(1H, d), 9.24(1H, brs). 

mmmB 102 

4-(l--f V*J U ))/* 5 L ;i/)-3-(^ h *$/y ^J/)7j-Jl/MJ7]I/t 



H»JB 1 0 1 0lb^t)£fl$5$)B 4 1 ^$l£MLTitM'fb£-t> 
1 H-NMR(CDC1 3 )(5 (ppm) :3.43(3H, s) 3 4.65(2H, s), 5.24(2H, s), 6. 



dd), 7.84UH, d), 8.16(1H, d), 8.47(1H, d). 

mnms 103 

l-{2-U h *^>p< h ^i/)-[4-(^ h7t h*D-2H-2-tf-7n;i/^^$/)-l- 



HMJB 1 0 2 0fb-^tli:2-(3-^^-;i/^^^)^ h ? t 

1 H-NMR(CDCl 3 )d (ppm) :1. 51-1. 90(6H, m), 2.68(2H, t), 3.50(3H, 

s), 3.49-3. 55(1H, m), 3. 58-3. 65(1H, m), 3. 84-3. 94(2H, ■), 4.63- 

4.68(1H, m), 4.65(2H, s), 5.23(2H, s), 6.76(1H, dd), 7.04(1H, 




F 



77(1H, dd), 7.04(1H, d), 7.07(1H, d), 7. 54-7. 61 (2H, ■), 7.67(1H 5 
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d), 7.07(1H 3 d), 7.49-7. 69(311, 1), 7.81(1H, d), 8.14(1H, d), 8. 
47(1H 3 d). 

mmmB 104 

5-(4-b F D ^>-l-7*^;i/)-2-(W 'J;MfM7i;-;i/ 



mmmB 1 0 3 (Dih&'MzmMmB 8 5 tmm^mm^rmm^^ 

l H-NMR(CDCl 3 )S (ppm):1.80(lH, brs), 2.66(2H 3 t), 3. 73-3.82(2H, 
i), 4.58(2H 3 s), 6.87UH, d), 7.04(1H 3 s), 7.23(1H 3 d), 7.60 
(1H, d), 7.69-7.78(2H 3 m), 7.86(1H, d), 8.37(1H 3 d) 3 8.42(1H 3 
d). 

mmmB 1 o 5 

l-(t-r^;i/)-i,i-^p< u ;W4-[4-( w v^r; u;M^;i/)7i 



*lfrbfc0llfljjK*11.19g0tt[<b^^l/>(6Oil)**(c: N hU7ir 

;i/7*7 7^ >18.37g£flD;i N f0fi|tlWbfco dCDtg^tlT 
etrahedron Lett. 3 4347 ( 1979)© fc36"3 ^ Ti^fft b 3-{ [l-(t-7* 
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l/>*8$(14il)§?giTU $ 6fcmiBlllt#bfco EJfcfc^fofcJfi'fb**- 

**8ifc*bTiS*D:£ffi;dc-Cife&U- «y^I^A« MEtl 
life. £©&©fcx-x;V£j&D*;Ffc$j£«:3iJU MEllbf:, m 
S*i/'JA^l/*7A^P?h^77^ U t-:7>M(4,4-$> 

^;U-3-^y = ^/)**S/]^^ >2385mg£t#fc 0 
& ^ T* > -70°C £ Lfct-^;K(4,4-^^D ; E -2-p< ^ ;i/ -3- 7* t 1 - 
f-;l^>^ > 1326mg©:r F?t h*D7 5 >(10il)»iftfcn- 
7^;i/ U f-<7 A2.47M^^it>^^3.15ml^^T U IBS IS JJ£ 

iife, n^ntcmmtmmmB 4 1 ©-/b^ti^^si^jB 4 2 i^tst 

1 H-NMR(CDCl 3 )d (ppm):0.07(6H, s), 0.90(9H, s), 1.18(3H, d),2.7 
0-2.80(lH, m), 3.47(1H, dd), 3.70(1H, dd), 4.65(2H, s), 7.16(2H, 
d), 7.27(2H, d), 7.51(1H, dd), 7.56(1H, d), 7.64(1H, dd), 7.8 
1(1H, d), 8.07(1H, d), 8.49(1H, d). 
mfaMB 10 6 

4-[4-(l— -f <J;i^ 7 x -;i/]-2-^ ?-;i/-3-7*^ >-l-;r-;i« 
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mi&MB i o 5 <D<b^^mMm.B 4 7 tmm^mmLxmmib^^} 

1 H-NMR(DMS0-d6)5(ppm):l.ll(3H 5 d), 2. 60-2. 70(1H, m), 3.28(1H, 
d), 3.44(1H, d), 4.58(2H, s), 4. 85-4. 90( 1H } m), 7.23(4H, s), 
7.6K1H, dd), 7.70(1H, d), 7.71(1H, dd), 7.93(1H, d), 8.25(1H, 
d), 8.42(1H, d). 

mmmB 1 o i 

i-{[l-(t-^^;b)-i,i-^^ ^;i/^> i) )\/]***/}-z-7?->-2-*-)i 



g^JliaMTs h 7 t F D 7 7 >20ml£-78°C{;:^£P U xf- 

t> A7d ^ K0.5^;i/©^ h7h FD77 >i£$90ml£2jnx. 
feo £<D*$ftfc:t-:/^;i/$>^ P 3c*/T± h 7Jbrt h*6OOOmg0x 

^tFD77 >$8&(30ml)£iBiT bfco -78°CT*45^^, Slfc^Ib 
miH40^BH$Ufco EJfe$B£«l*:aic#U gffitfifcT* 

'H-NMR(CDC1 3 )(5 (ppm):0.08(6H, s), 0.91(9H, s), 2.43 (1H, d), 
2.60-2.66(lH, m), 3.65-3.70( 1H, ■), 3. 73-3 . 81 ( 1H, ■), 4.38-4.42 
(1H, n). 
nMMB 1 0 8 
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nmmB 1 o 7 (Dit-sydzmnmB 3 8 tmm^mmLs ^mh^m 

1 H-NMR(CDCl 3 )d(ppm):0.08(6H, s), 0.90(9H, s), 2.11(3H, s), 2. 
44(lH,d), 3.80-3.88(2H, m), 5 . 41-5 . 55( 1H, m). 
mMMB 10 9 

4-[4-( W V*JV /M^)7i-/l/]-3-^>-U-i?t-il/ 



%w\b 4 i <Dih&w tmM mb i o 8 ©fb^sffli^ mmmb 4 

MMB 4 7 £Htt£7kR£fttt£&JftftffU Mfls^»*fllfco 

1 H-NMR(DMS0-d6)d(ppm):3.40-3.45(lH, m), 3. 70-3. 82( 1H, m), 4. 
30-4.35UH, m), 4.63(2H, s), 4.90(1H, t), 5.46(1H, d), 7.25-7.3 
0(4H, m), 7.62(1H, dd), 7.71(1H, d), 7.73(1H, dd), 7.94(1H, d), 
8.28(1H, d), 8.43(1H, d). 

mmmB no 

l-{4-[2-(2,2-^^;b-l,3-^:**V y >-i-<( ;i/-)-l-xf--;i/]^> *> 
;i/H U > 
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mmmB l 0 9<^b£t)34mg©^^;i/*;i/A7^ K(2mimr&£ N 2, 
l-V * h * >> 7*D 71 y 0. 36ml s \0-ii > 7 y - X > iH3mg^ LTtl' 
*i7*>-:/4A£;(HJ*> 75°C^9B#P^Ji#bfeo RiS?g^tl(3|gfn^^ 

h^77^-t'IIb, itHfbi§rti£14mg£f#fco 

1 H-NMR(CDC1 3 )5 (ppm):1.40(3H 3 s), 1.50(3H, s), 3.97(1H, dd), 4. 
21(1H, dd), 4.66(2H, s), 4.91(1H, dd), 7.19(2H, d), 7.32(2H, 
d), 7.52(1H, dd), 7. 65-7. 78(2H, m), 8.08(1H, d), 8.09(1H, d), 
8.49UH, d). 

mmmB 1 1 1 

t-7?-)V{[2-(l-x. h dpS/i h^^)-3-y^-;H^^-^}^^ J-Jlis? 

y 




i-{[i-(t-^^;b)-i,l-^^^;i/^> u;H^-dr^}-3-^^>-2-^-;i/i 

687mg©^-fb^ 9 V >(90ml)^^{3,xf-;i/if -;i/ji-x;H.21ffll^ b* U 
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1 H-NMR(DMSO-d6)(5(ppm):0.00(6H J s), 0.81(9H, s), 1.01-1.07(3H, 
■), 1.10-1.20(1H, ■), 1.18(3H, d), 3. 35-3.63(4H 3 ■), 4.18-4.27 
(1H, m), 4.74(0.5H 3 q), 4.81(0.5H, q). 
mMMB 1 1 2 

l-{4-[4-{[i-(t-:/^;v)-l 5 l-$M^;i^> y ;i/]***>}-3-(i-x h^> 



hjs^b 4 i ©{b^tih^M^jB i i i (Dih^m^m^x, mmmB 

4 2 tHifcffllU ^M-fti£rti£f#fco 
1 H-NMR(DMSO-d6)(5(ppm):0.00(6H 3 s), 0.80(9H, s), 1.01-1.05(3H, 

Hi), 1.19(3H, d), 3.39-3.70(4H 3 m), 4.41(0. 5H 5 t), 4.48(0. 5H 3 
t), 4.59(2H, s), 4.79(0.5H 3 q), 4.87(0.5H 3 q), 7. 20-7. 30(4H, ■), 

7.58(1H 3 dd) 3 7.68(1H 3 d), 7.69(1H, dd) 3 7.91(1H, d), 8.24(1H 3 

d) 3 8.38(1H, d). 
mMMB 1 1 3 

i-{[i-(t-^^;i/)-i,i-^p< y ;i/]t)-^:>}4-[4-( w y ;u 
^ ^;i/)7 i^;i/]-3-7*5 L >-2-7|--;i/ 
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OH 



mmmB 112 <Dfo&tom*g<D* $ j -;i/(i5ii)*«t N t? u ^-^ 

A^*7A^dy h^77^-tllls SlMft£rtJ265ig£t#fc 0 
, H-NMR(DMSO-d6)d(ppm):0.01(6H 5 s), 0.82(9H, s), 3. 55-3. 62(2H, 
m), 4.30-4.39(lH, m), 4.61(2H, s), 5.51(1H, d), 7.20-7. 27(4H, 
m), 7.50-7. 63(1H, m), 7. 67-7. 74 ( 2H, m), 7.92(1H, d), 8.27(1H, 
d), 8.41(1H, d). 

miMMB 114 

l-(t-^^;v)- 1,1- 9* u;v{2-7;i/^-n-4-[4-(l->f y=*-> y 



*U M4/zl©±i<b^l/>(2niim?&£ N ^JfcflJB 1 1 3 c7Mbi^t)116m 
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- -CUM Us Sm^^rtl42mg§ff fee 

l H-NMR(CDCl 3 )6 (ppm):0.10(6H, s), 0.91(9H, s), 3.83-4. 00(2H, 
■), 4.67(2H, s), 5.17(1H, ddd), 7.22(2H, d), 7.34(2H 5 d), 7.53 
(1H, dd), 7.58(1H, d), 7.65(1H, dd), 7.83(1H, d), 8.08(1H, d), 

8.50(1H, d). 
2SJ60IIB 1 1 5 

2-7;i/3TD-4-[4-( W >; f^)7irjl/]-3-7f>-K- 



1 H-NMR( CDCI3) <5 (ppm):1.31(lH, brs), 3. 77-3. 95(2H, m), 4.67(2H, 
s), 5.35(1H, ddd), 7.22(2H, d), 7.35(2H, d), 7.53(1H, dd), 7. 
58(1H, d), 7.65(1H, dd), 7.83(1H, d), 8.07(1H, d), 8.50(1H, 
d). 

mnwB i 1 6 

l-(t-7?)i)- \ t \-*j UM6- [4-(Hv^;iJ;Mfji/)7 
x - ;i/]-5-^\^ri>^;i/}x — 




OH 



F 
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1 H-NMR(CDC1 3 )(5 (ppm) :0.04(6H, s), 0.88(9H, s), 1 . 55-1 . 70(4H s 
i), 2.39(2H 3 t), 3.64(2H, t), 4.65(2H, s), 7.17(2H 3 d), 7.27(2 
H, d), 7.5K1H, dd), 7.55(1H, d), 7.64(1H, dd), 7.82(1H, d), 8. 
08(1H, d), 8.49(1H, d). 

mmmB 117 

6-[4-(w v^y >; 3-)\s)y x -;i/]-5-^\^S/ y-\-&-)\, 



mmmB 1 1 6 oi^mnrnmB 4 7 tmm^mmvs mmfc&w* 

'H-NMRfCDCUtf (ppm):1.60-1.80(4H, m), 2.42(2H, t), 3.69(2H, 
t), 4.65(2H, s), 7.17(2H, d), 7.27(2H, d), 7.52(1H, dd), 7.57 
(1H, d), 7.64(1H, dd), 7.81(1H, d), 8.08(1H, d), 8.49(1H, d). 

7j<^S0 7°D h >& N NMR©^- b±i!$J£tLTl>&^o 
MMMB 1 1 8 

6-[4-(W V^y 'JJMf;H7n/l/]-l-A^t;-^ 




OH 
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mmmB 1 1 7 (Dit&^zmnmB 4 3 tmwLtRte$#* h^&lc 

-MS[«fW»«E : 0.1U U 7 p WWl^M 7* h =■ h U;i/«P* : 0.1% h 
U 7;i/tf D»K$£*jg*=l : 99-100 : 0/20#tf>f 7;K : 20ml/ 
#\ i7A : YMC Combiprep ODS-AM, 20mm$x 50mm( long)] t <fc t) 

MS m/z(ESI:MH + ):320.2 
^Jg^JB 1 1 9 

2-(4-^>^-;i/^^^)^ h =? t K D-2H-f^ > 




4-^>^>-i-^--;i/^^m^iB 9 1 tnm^mmh.mmih^^^m 

fe o 

1 H-NMR(CDCl 3 )d N (ppi):1.50-1.90(8H, m), 1.95(1H, t), 2.30-2.35 
(2H, m), 3.46-3.54(2H, m), 3.80-3. 90(2H, m), 4.60(1H, dd). 

mnmB 1 2 0 

l-{4-[5-(x h 7 t h* D-2H-2-tr7-;i/^-dF-S/)-l-^>^n;i/]^>$; 

;i/H v *7 u > 
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mmwB 4 1 (Dih&wtmmmB i i 9 m^x, ^mmb 

! H-NMR(CDC1 3 )(5 (ppm) : 1 .49-1 . 90(8H, m), 2.49(2H, t), 3.47-3.54 
(2H, m), 3.82-3. 90(2H, m), 4.60(1H, dd), 4.65(2H, s), 7.17(2H, 
d) 3 7.27(2H, d), 7.52(1H, dd), 7.58(1H, d), 7.64(1H, dd) 5 7.8 
2(1H, d), 8.09UH, d) } 8.49(1H, d). 
WJB12 1 

5-[4-(W V * J U ;Mf;i/)7jr;i/]-H>f>-W-^ 



UMB 1 2 0 (Dfc&VdZmMMB 4 7 ^IbJUMML; HM^tl 

l H-NMR( CDC 1 3 ) 5 (ppm): 1.80-1. 88(2H, m), 2.51(2H, t), 3.80(2H, 
t), 4.65(2H, s), 7.18(2H, d), 7.29(2H, d), 7.52(1H, dd), 7.58 
(1H, d), 7.65UH, dd), 7.82(1H, d), 8.09(1H, d), 8.49(1H, d). 

mmmBi2 2 

5-[4-(i— i J u ;m ^;i/)7 x k 



miMMB 4 1 (Di^^t^-^/T J ^ > ^ m^X ,mMMB 4 2 
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1 H-NMR(CDCl 3 )d (ppm):1.85-1.98(2H, m), 2.40-2. 60(4H, m), 4.66 
(2H 5 s), 7.20(2H, d) 5 7.28(2H, d), 7.53(1H, dd), 7.58(1H, d), 
7.65(1H, dd), 7.83(1H, d), 8.09(1H, d), 8.50(1H, d). 
mMMB 12 3 

i-[4-(3-p< ^;i/-i-^^-;i/)^>^;i/]>f v*j u > 




1 H-NMR(CDC1 3 )(5 (ppm):1.23(6H 3 d), 2.70-2.78(lH, m), 4.65(2H, 
s), 7.18(2H, d), 7.28(2H, d), 7.51(1H, dd), 7.58(1H, d), 7.64 
(1H, dd), 7.82(1H, d), 8.08(1H, d), 8.50(1H, d). 
mMMB 1 2 4 

l-[4-(5-p< ? Jl-l-'slri' -)]/)s<> V V* ; U > 




1 H-NMR(CDCl 3 )d (ppm):0.91(6H,. d), 1.47(2H, dt), 1.68-1.77(1H, 
m), 2.37(2H, t), 4.65(2H, s), 7.17(2H, d), 7.28(2H, d), 7.52(1 
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H, dd), 7.57(1H, d), 7.64(1H, dd), 7.81(1H, d), 8.09(1H, d), 8. 
49(1H, d). 

mnmB 125 



4-^>^y -r v *? ^2446mg© 7 n d A (75ml t ^ 1-x h 
*;i,#r:;i/-2-x h*$/-l,2-$>fc Fn^; i; >6775mgi:^^7k^T 
x? A5905mg£j!jQ;i, ^MT-17.5fif^ti^bfeo SJfeS^** -fe 9 h 

1 H-NMR(DMS0-d6)d(ppm):2.21(2H, t), 2. 29-2. 33(2H, ■), 2.73(1H, 
t), 6.78-6.88(lH, m), 7.28-7.38(lH 5 i). 
mMMB 1 2 6 

5-[4-( w v^rJ U ^;i/)7 i^;i/]-f^>f >7^ h* 



H»|JB 4 1 ©{b^tl^Hm^JB 1 2 5 ©flj^Wfcffl^Ts HffiftlB 

, H-NMR(DMS0-d6)(5(ppi):2.51(2H, t), 2.85(2H, t), 3.70(2H, br 
s), 4.59(2H, s), 7.05(2H, d), 7.23(2H, d), 7.61(1H, dd), 7.70 
(1H, d), 7.72(1H, dd), 7.94(1H, d), 8.30(1H, d), 8.43(1H, d). 

%mmB 1 2 7 
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t-y?ji/4-^>f;i - h 



4-^>^y -f y^7i/ y ?2550mg(DN,N-i? * J-fyT-b h T K Y (230m 
A93.4g^ ltt-^Jl/7*D ^ F 143ml £ flo £ N 55T« 241^ jf#bfco 

^ >; * V)), % m v^ r its! b o &m * ummm is 

1 H-NMR(CDCl 3 )d (ppm):1.46(9H, s), 1 . 96-1 . 97( 1H, m), 2.45-2.47 
(4H, m). 
UMB 12 8 

t-7^;i/5-[4-(i— r u;i/^^;i/)7 h 



%MMB 4 1 ©fti^tl^llMB 1 2 7 ©<biirtJ£ffl V>Ts ^Jfe0!lB 

, H-NMR(CDC1 3 )(5(pph):1.45(9H 3 s), 2.49(2H 3 t), 2.64(2H 3 t), 4. 
64(2H 3 s), 7.21(2H 3 d), 7.26(2H, d), 7.52(1H, dd), 7.57(1H, d), 
7.64(1H, dd), 7.82(1H, d), 8.09(1H, d), 8.49(1H, d). 

mmmB 1 2 9 

5-[4-(l — T V )V*3-)]/)7 irji/]-4-^>?;^ v VWl 
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mmmB 1 2 8 (Dih&ydzmnmB 6 9 tm&tfcfogit, m&&ic 

-MS[^tB^^ : 0.1% h U 7WDRitt7t h U;i/jS» : 0.1U 
U 7;V*D»K^r^r***=l : 99~100 : ^ : 20ml/ 

#s 13? k : YMC Gombiprep ODS-AM, 20mm$x 50mm( long)] t «k t) #M 

MS m/z(ESI:MH + ):316.1 

^(Dmnmoih&^&divmte&ffiLfzoW^mMmB 3 3 

^it-7^/i/x7r/K ^ tr-;i/^;i/^>T-fe 3 0 tfe^cD^ct 

TffStlfe* y 7U >^$»#£^;fi|g0iJB 3 9 IC^M^f 6A\ £fz 

#£frofco myitis 'JA^*7A^dy^77^-H( fcfcEC-M 
sm&mm. : O.IU U 7;i/:*Dim^T-te h U : 0.1% h U 

7;i/*nftK£*;dc»Jft=l : 99^100 : 0/20#1M £;v N : 20ml/fl\ 

: YMC Combiprep ODS-AM, 20mm $x 50mm( long)] fc J; D fir o fc 0 
UIMB 13 0 

(E)-3-[4-(l — T ^;i/)7i-/l/]-2-7D^>7^ H 
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O 



MS m/z(ESI:MH + ):289.3 
nUMB 1 3 1 

3-[4-( W U Wfjl/)7i^]-2-7'n;t>7^ K 




o 



MS m/z(ESI:MH + ):291.2 
HJfc^JB 13 2 

N,N-iS* ^JV-(l)- 3-[4-( W V^y U ;M?;b)7x-;i/]-2-7'D 




o 



MS m/z(ESI:MH*):317.3 

mmmB 133 

N,N-i??t. ^;i/3-[4-( W V^y U ;bp< ^;i/)7xr;H7n;i>7^ F 
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MS m/z(ESI:MH + ):319.1 
mnMB 13 4 

t-:/^;i/(E)-3-[4-(w >J;M 5 L jv)7xrji/]-2-7 , n^;x- 

h 



1 H-NMR(CDCl 3 )(5(ppm):1.51(9H, s), 4.68(2H, s), 6.28(1H, d), 7. 
27(2H, d), 7.39(2H, d), 7.49-7.60(3H, m), 7.65(1H, dd), 7.82(1H, 
d), 8.1K1H, d), 8.50(1H, d). 

135 

(E)-3-[4-(l — f V^-y ij;M^1/)7i-M-2-7d^^ vZWl 



MS m/z(ESI:MH + ):290.2 
HJfcfclB 13 6 

t-?>;i/ 3-[4-( l — r v + y h 



1 H-NMR(CDCl 3 )(5(ppiD):1.37(9H J s), 2.47(2H, t), 2.83(2H, t), 4. 
64(2H, s), 7.07(2H, d), 7.19(2H, d), 7.52(1H, dd), 7.56(1H, d), 
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7.63(1H 5 dd), 7.8K1H, d), 8.14(1H, d), 8.49(1H, d). 

mnrnB 1 3 7 

3-[4-(l — f S J*7 V )V 7 >f y £^ 




MS m/z(ESI:MH + ):292.1 
iWJB138 

(E)-2-[4-(W V^y U ;MfM7i-^]-l-ir^M^^* 




MS m/z(ESI:MH + ):324.1 
HJMB 1 3 9 

l-{4-[2-(* 3-))/7s)\/-fc-)\,)3L3-)] / ]^yy)) / }j U > 




MS i/z(ESI:MH + ):326.1 
HJfeffllB 1 4 0 

2-^>y-f;i/-6,7-5^ h*$/-l,2-^fc FD-W U >£;i/4<- 
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O. 



NCOPh 



CN 



Tetrahedron, 37(23), 3977( 1981 ) Xt3^ T bfc 6,7-^ h * 
i"f U >1.0g (5.3^ ij^l/) ©i^bp<^l/> (6.0ml) v§Mi^> 

TWb£ ^ Al.Og (16^ >;^;i/) *«f«E(2.3ml)i:«sfli^>y>f ;n.i 
ml (9.5* y^;iO £inx. N MMT2B#liM#bfco iS$t*Mbfc 

^ -k5-f r £ffl^t:if3a£fTV^ ±&{b^l/>^7j<-£#fc&bfco 
ftfeat^^lttb, i&fct^U >m-&7k, 2Mfei&ms 7k?LT2Mfe 
7kM4h± h U ATMU ^TK^Igv^^^^Atr^^fts MEM 

tJ573mg£f#fc 0 

'H-NMR(CDCl 3 )(5(ppm):3.92(3H 3 s), 3.94(3H, s), 5.99(1H, d), 6. 
51-6.55(2H, m), 6.73(1H, s), 6.85(1H, s), 7.45-7. 49(2H, m), 7.5 
3-7.56(lH, m), 7. 58-7.61(2H, m) 

mmmB hi 

l-(4-^^;i/^>^;i/)-6,7-^p< h v*; u > 



^JSfiJB 1 4 0 cTMb^^MB 1 cDfb^rtJ^mS^'JB 2 iilej^^ 

l H-NMR(CDCl 3 )<y (ppm):0.90(3H, t), 1.27-1.36(2H, m), 1.51-1.58 
(2H, m), 2.54(2H, t), 3.88(3H, s), 4.01(3H, s), 4.57(2H, s), 7. 
05(1H, s), 7.07(2H, d), 7.19(2H, d), 7.32(1H, s), 7.43(1H, d), 
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8.37(1H, d) 

mmmB 1 4 2 

OH 



m-T-X 7)]s? b K5.0g (37^ U ^B;i/) i: - h D # >4. 0ml ( 73 5. U 

®^^^-/i/ (50ml) »»t: % TkKfls^ h U »A*** (7jcgMb 
h U <?A1.5g (37^ U^;V) S7kl5ilCJSfi?bfco ) £s ^f^©ajg 

(*#® (37^ ij^b) $2k250mltc^Hbfco ) * 

*A2k*«TSfc&U «t7K»K^^*^">A7!Sfe«fts M 
JEEaKl&bifeo aaE*^U*^^*^A^D^h^77>f-"e»»bs ^ 
M-fb£-^6.09g £f#fc 0 

1 H-NMR(CDC1 3 )(5 (ppm):3.83(3H, s), 4.52(1H, dd), 4.61(1H, dd), 
4.76-4. 78(1H, m), 5.44-5 .48( 1H, m), 6.90(1H, dd), 6. 96-6. 98(2H, 

m), 7.25-7. 34(1H, i) 
mMMB 1 4 3 

1-7 X y-l-(3-^ h *^>7 x -;i,)-i-x* 7 



HflMB 14 2 ®{b^tl3.0g (15*D^;i/)©xh5bKP7^>(4 
3ml) i:^^y-/l/ (43ml) ©iB££ftfc x ^7j?">A-^ (10%) 0. 
64g^^^T>^x^7A4.8g^*0X.s ^iST* 1 8 b tz • * 
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$%0!IB144 



4-n-7*^;i/^> ;i/9.6g (59^ o^— (120m 

1) *«tfcffiflS^*-;i/4.7il (66^ ij^) £?iTb> gMT»2Bt^m 

t§^i:lcj;!3||*lfc 0 ait©^^^;i/^;P7*^-9--f K (50ml) igf 
Mfcx ^7>{bt h U •> A86g (1.8^)V) t 3 <Mbn-x h 7 /fjl/7> 
^->>A2.2g (5.9$ £JDx.s giST* 1 6^fflJft#bfeo zkfciD- 

A^D7 h^77^-T'Ill, n -7^7i-jl/7-fe h^h 'j;P8.2g 
Zm&®Vimt ITffeo 7jc58ml£MiH8ml£^TU 
ft* 5 O'CSi'CtfSJbfco ±l3T*t#?>nfcn-7*5 L ;i/7x- 
h_ h U;i/8.2g£?j§TU jH*ft»«ET 1 6«fH!Jt«ibfc« MS 
T*#£P^ #fffibfc^H£3mU Tktr^^bfeo *©&ll£0.1gl£a) 
zKKfli^ h U *>AtK*«[ (200ml) fc&JS?U Norit5g£ jjp^. s M^T 2 

UfciSS£5fcU TkT^^b, ^M<b^rtJ3.5g*f#feo 
, H-NMR(CDC1 3 )<5 (ppm):0.93(3H, t), 1 . 30-1 .40(2H, m), 1.53-1.62 
(2H, m), 2. 59(2H, t), 3.62(2H, s) 3 7.15(2H 3 d), 7.20(2H, d) 
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mmmB 1 4 5 



^JfcfllB 14 4 0{b^t)l.Og (5.2 5. U (D^>My (10ml) 

fcs M4h ?■* - )]y 0.76ml (10^ U^;V) ^ x. . 2 H#|S!tB# t fe o 

m^vtzo mztitzmwtmmmB 1 4 3aMb-£t)0.87g(5.2^ u^;io 

cd^-^;i, (5ml) mmt, 7 J<lHb^ h U ^A7Mg$ (7_kSMb^ h l> £ A 
0.21g£2k4.2mlfc:$8#PLfco ) £ 3 0 #Pe» b < %Lft L fc 0 

, H-NMR(CDC1 3 )(5 (ppm):0.94(3H 3 t), 1 .31-1 .40(2H, m) 5 1.57-1.63 

(2H, m), 2.60(2H, m), 3.30-3.37(lH, m), 3.56(2H, s), 3.60-3.66 

(1H, m), 3.80(3H, s), 3.81(1H, d), 4.79-4. 81(1H, m), 6.80-6.89 
(3H, m), 7. 10(2H 3 d), 7.16(2H, d), 7.20-7.25(lH, m) 

mmmB 1 4 6 

l-(4-^f-;i/^>^;v)-6-^ U > 



HJMB 1 4 5 ©{b£tJ600mg (1.7$ U^;i/) h r. h "J )]/ (15 

ml) **S/tt<fby >1.6ml*Jo^s M^T 18^3 O^ISiJItfb 




OH 




WO 02/04626 



PCT/JP01/05899 



-13 7- 



2mg £f#fco 

1 H-NMR(CDC1 3 )(5 (ppm) :0.89(3H, t), 1.27-1 . 36(2H, m), 1.50-1.58 
(2H, m), 2.53(2H, t), 3.92(3H, s), 4.57(2H, s), 7. 05-7. 07(3H, 
m), 7.13-7. 18(3H, m), 7.45(1H, d), 8.06(1H, d), 8.41(1H, d) 
mMMB 14 7 

i-(4-y^;i/^>^;i/)-6-^ ; u j -)i> 



mmmB l 4 6<?Mb-£t)82mgl;: 4 7 % Uto ?Jc tR S«tT 1 9 

1 H-NMR(CD 3 0D)d (ppm):0.89(3H, t), 1.25-1 .34(2H, m), 1.49-1.57 
(2H, m), 2.52(2H, t), 4.63(2H, s), 7.03-7. 13(6H, m), 7.49(1H, 
d), 8.10(1H, d), 8.18(1H, d) 

us 

l-(4-7^;i/^>^;i/)-6-7'D*** W V^;'J> 
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-13 8- 



mMfflB 14 7 <ZMb-&tj20ing (0.069 5: U ^l/) tl-B- C7D/O0. 
4ml (4.U U ^e;i/) © h;i/x> (1.0ml) S?ftt^Kffi40mg (0.14$ U t 
^iPx.s 3t^T5 0'C , C4fiHIBll»'bfc. iiit^a^ -fe^-r 
h£ffll^Ti§j®U F/l/x>-^^;-ji/ (9:1) iB£&&T-ifc& Lfc 0 

1 H-NMR(CDCl 3 )d (ppm):0.90(3H, t), 1.08(3H, t), 1.30-1.33(2H, 
m), 1.51-1.57(2H, m), 1.86-1.91(2H, ■), 2.54(2H, t), 4.05(2H, 
t), 4.58(2H 3 s), 7.05-7.07(3H, m), 7. 14-7. 18(3H, m), 7.43-7.44 
(1H, m), 8.05-8.07(111, m), 8.40-8.4K1H, m) 
HJfc^JB 1 4 9 

i-(4-7^;i/^>^;i/)-6-(2-t:^u *j ; h=^>H v'*j U > 



mmmB i 4 8 astute it«ift^*tfffc, 

1 H-NMR(CDCl 3 )d (ppm):0.89(3H, t), 1 . 26-1 . 36 ( 2H , ■), 1.46-1.57 
(8H, m), 2.50-2.54(6H, m), 2.83-2. 86(2H, m), 4.23(2H } t), 4.56 
(2H, s), 7.04-7.06(3H, m), 7. 13-7. 17(3H, m), 7.43(1H, . d), 8.04 
(1H, d), 8.40(1H, d) 

mmmB 1 5 0 

^-(-{[i-(4-r^;i/^>y;i/)-e->f v^;ij ;i/]***>}x^;i/)-N,N-y 

p< f"/l/7 ^ > 
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mmmB 1 4 8 tmm^Lxmm^^^ntzo 

, H-NMR(CDC1 3 )(5 (ppm) :0.89(3H, t), 1.26-1. 36(2H, m), 1.49-1. 57(2H, 
■), 2.37(6H, s), 2.52(2H, t), 2.80(2H, t) s 4.19(2H, t), 4.57 
(2H, s), 7.04-7.06(3H, m), 7. 15-7. 19(3H, m), 7.43(1H, d), 8.05 
(1H, d), 8.40(1H, d) 

mmmB 1 5 1 

2-^> W ;i/-7-^< h*is-l,2-P t b* a -W U h U 

)]/ ■ 




CN 

Tetrahedron, 27, 1253 ( 1971) g^J U X b fc 7-p< h ^- <i V 

*v »; >£Pijmb i 4 o ^isi^fc Lx^m^m^mtco 

1 H-NMR(CDCl 3 )d(ppm):3.87(3H, s), 6.03(1H, brd), 6.56-6.54(2H, 
m), 6.90(1H, s), 6.95(1H, dd), 7.17(1H, d), 7. 46-7. 50(2H, m), 
7.54-7.62(3H, m) 

mmmB 1 5 2 

i-(4-^f-;i/^>^;i/)-7-^ h v*; V > 
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mmMB i coit^^tmmmB 1 5 1 oit^m^mmmB 2 tmniz 

^-NMRCCDCla)^ (ppi):0.89(3H, t), 1.27-1. 36(2H, m), 1.56-1.58 
(2H, m), 2.55(2H, t), 3.82(3H } s), 4.59(2H, s), 7.07(2H, d), 7. 
20(2H, d), 7.26-7. 29(1H, m), 7.35(1H, d), 7.49(1H, d), 7.70(1H, 
d), 8.38-8.40(lH, m) 

mmmB 1 5 3 

1-(4-7d ^ ^>^;i/)-7-^ h^S"fv*y y> 



mmmB 3 1 (Dih^'^tmmmB 1 5 1 ©{b^tj^^m^jB 2tmm 

'H-NME(CDC1 3 ) 5 (ppm) :3.84(3H, s), 4.57(2H, s), 7. 14-7. 16(2H, 
m), 7.26(1H, s), 7. 29-7. 32 ( 1H, m), 7.37-7. 39(2H 5 m), 7.5K1H, 
d), 7.73(1H, d), 8.39(1H 3 d) 
miMMB 1 5 4 



Hfl(S#iJB 1 5 2 ©<fbl%t>£|l5te0!|B 1 4 7 tmffik. L T it^bllrtJ £ 

ffeo 

'H-NMRCDMSO-de) (5 (ppm) :0.83(3H, t), 1 . 21- 1 . 26 ( 2H , m), 1.44-1.4 
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8(2H, m) 3 4.68(2H 3 s), 7.11(2H 3 d), 7.18(2H, d), 7. 59-7. 62( 2H, 
m) 3 8.10-8. 17(2H, m), 8.38(1H, d) 3 10.9(1H, brs) (UL^^JV 
£<D* ^uyy'xn h > 2M##DMS0©^^;i/£S&oT V^B;t & 

V>o ) 

mmmB 1 5 5 



^IMB 15 4 (ZMbiii-tJl.Og (2.7^ U ^E;i/) ®^^^A7; K 
(30ml) ^rtt J. Org. Chem.,64, 7638(1999)^^^^T^^ b tzA-- 
h D 7 h U 7 h0.72g (2.7^ U ^E;i/) U ^Al.lg 

(8.UiJ^I/) SJDi> 2 P#H6Ji#bfco 7K^iPX.s S^:c^;u 

T-^tBbfeo l^^Tk^'fb^- h u ^7 htmm^myK^m 

•H-NMRCCDCla)^ (ppm) : 0. 90( 3H, t) 3 1 . 27-1 . 37(2H 3 m), 1.51-1.59 
(2H 3 m), 2.54(2H 3 t), 5.10(2H, s) 3 6.38(1H 3 s), 6.95(2H 3 d) 3 7. 
04(2H 3 d), 7.44(1H 3 d) 3 7.55(1H, d) 3 7.75(1H 3 d), 8.45(1H 3 d) 

mmmB 1 5 6 

l-(4-y^;i/^>^;i/)-7— r v*J >#;i/**- h 




Fv F 
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mm^m%,T, mnmB 1 5 5 ©fti^tKoomg (0.95s u <dv* 

fil/^A7 5 K (2ml) git, Wbffi$S215mg (1.8S U^E;i/) n 
tF7^PXMJ7 3i -;i/7 *7 7 4 W^^<? A41mg ( 0.035S U 
ZLTi&ih V A120mg (2.8* U ^l/) £j)P;L 1 2 0 °CT» 2 mmmW 

T'llb, ^M^^'#J71mg^t#feo 

1 H-NMR(CDC1 3 )(5 (ppm) :0. 89( 3H, t), 1.26-1. 35(2H, m), 1.47-1.55 
(2H, m), 2.50(2H, t), 4.91(2H, s), 6.97(2H, d), 7.07(2H, d), 7. 
28-7.3K1H, m), 7.42(1H, d), 7.51(1H, d), 7.74(1H, d), 8.34(1H, 
d) 

mMMB 15 7 

l-(4-7>;i^>^;i/)-7-[2-(l 3 l,l- h y * mis U;i/)-l-xf--;i/]>r 

v * y u > 




HiltfiJB 1 5 5 ©<(b-&^100mg (0.24 5 £ h U ^^;i/-> U^T 

-t?^l/>65/zl (0.47S ijt^) 0^^jp*j^7; >* (3.0ml) 

^7Mlmg (0.047 5. l,l-t?7 ^ 7 x - ;i/7 *7 
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>M y 7 x D-fe >72mg (0.13 5. 'J^il/) ^ t X Uih U 3 s - <? A 25mg (0.59 
^ 'JtA') *fln*.s6*fi&bfco :<D8»fc h'Jxf;V7^ >59^1 (0. 
435. ijt/l/) ^3^jbi|s|2mg (0.0185. 'J^H ^jjPXs 8 0°CT»2 1 H# 

^-NMRCCDCla)^ (ppm):0.28-0.32(9H, m), 0.92(3H, t) 5 1.32-1.38 
(2H, m), 1.54-1.57(2H, m), 2.57(2H, t), 4.63(2H, s), 7.10(2H, 
d), 7.20(2H 3 d), 7.52(1H> d), 7.67-7.69(lH, m), 7.75(1H, d), 8. 
34(1H, d), 8.5K1H, d) 

mmmB 1 5 8 

l-(4-7*^;v^>^;i/)-7-(l-x.^-;i/)^ y apy »j > 



HJi^JB 1 5 70^fb^rtl6ig (0.016 5. ©p< # y-;Kl.0ml) 

iits U ? A13mg (0.0945. U ^in^^rUT 1 l$P^#L 

fee MEML/UJK l|f>tifeai^i/'J*^;i/*7i;^D7h^7 7 
^-"effMU HHfti-£t)3.0mg zmtzo 

1 H-NMR(CDCl 3 )d (ppm):0.91(3H 3 t), 1.29-1.38(2H, m), 1.52-1.57 
(2H, m), 2.55(2H, t), 3.19(1H, s), 4.62(2H, s), 7.09(2H, d), 7. 
20(2H, d), 7.53(1H, d), 7. 67-7. 69( 1H, m), 7.77(111, d), 8.36(1H, 

s), 8.52(1H, d) 
mMMB 1 5 9 
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l-(4-:/^;i>^>^;i/)-7-x^;w y ^ y y > 




^$&$IB 15 8 OMb^^.OmgO^ h7t FP77> (2.0ml) 
;^i?H7 A-&JK5.0mg (10%) £iD;U ifitliiH^T (latom) 1 

«f^fi#bfeo ftkj££«*U ^^^liilLfeo aat%->u*y;i/*5 

l H-NMR('CDCl 3 )d % (ppi):0.89(6H, t), 1 . 25-1 . 32 ( 2H, a), 1.48-1.57 
(2H, ■), 2.53(2H, t), 2.80(2H, q), 4.62(2H, s), 7.06(2H, d), 7. 
20(2H, d), 7.49-7.52(2H, ■), 7.73(1H, d), 7.95(1H, s), 8.43(1H, 
d) 

mfi&MB 1 6 0 

l-(4-^^;U^>^;i/)-7-[4-(7 i h =7 t h* P-2H-2-t?5-;i/;fr*^)-l- 



UMB 1 5 5 cD'fb^tJlOOmg (0.245 V^Jl) k2-{3-7?- -ft* * 
^Ir^k h* D -2H- h° -7 > 73mg ( 0 . 47 5. iJ^JI/) Oi?^f^*;i/A7^ 
K (3.0ml) igifcfc, ftK/^y^Allig (0.047=- U N 1,1-e* 
i?7x-^7t^7^;7 x n-fe >72mg (0.13 5. U ^e;u) ^ LTi^fb U 
*-*A25mg (0.59 5. >J^;i/) £Jn;t ^ ft £gfimm b fco £ & fc N h U 
^^7^ >59^1 (0.435. U ^;i/) h 3 <jMb§f32mg (0.0185 U ■€;!/) $ 
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MZs 8 0°CT* 2 4mfflffiWLtzo gi&tTftSl&x 7j< £ flu x. x 

1U gtH{biirt)25nig£f#;feo 

1 H-NMR(CDC1 3 )(5 (ppm):0.90(3H 3 t), 1 . 28- 1 . 38( 2H , m), 1.52-1.67 
(6H, m), 1.72-1.79UH, m), 1. 79-1. 88(1H, m), 2.54(2H, t), 2.78 
(2H, t), 3.53-3.56(lH, m), 3.66-3. 72( lH,m) 3 3. 91-3. 99(2H, m), 4. 
60(2H, s), 4.71-4.73(1H, m), 7.08(2H, d), 7.19(2H, d), 7.50(1H, 
d), 7.59-7.62(lH, i), 7.72(1H, d), 8.24(1H, s), 8.48(1H, d) 

mmmB 1 6 1 

4-[l-(4-r^;i/^> ^;i/)-7--f v*J U ;i/]-3-y^->-l-7j--;v 



iiwjb 1 6 o ©ft£ti£ii#te$jB 2 9 t mmt Lxmmi\j^m^m 

1 H-NMR(CDC1 3 )<5 (ppm):0.89(3H 3 t), 1.27-1 .39(2H, m), 1.51-1.57 
(2H, m), 1.83(1H, brs), 2.55(2H, t), 2.75(2H, t), 3. 84-3.89(2H, 
m), 4.60(2H, s), 7.08(2H, d), 7.18(2H, d), 7.50(1H, d), 7.60- 
7.62(1H, m), 7.73(1H 5 d), 8.25(1H, s) , 8.48(1H, d) 

mmmB 1 6 2 

4-[l-(4-7^;i/^>^;i/)-7-^ v* ; u ;t/]-i-:/* ; -jv 
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HO' 




mnmB 1 6 i<D{b&®*nmmB 3 o tmrn^^xmrnit^^^m 

tZo 

^-NMRC CDC1 3 ) <5 (ppm) :0.89(3H, t) 5 1.28-1 .36(2H, ■), 1.50-1.59 
(4H, m), 1.67-1. 77(3H, m), 2.53(2H, t), 2.79(2H, t), 3.63(2H, 
t), 4.62(2H, s), 7.06(2H, d), 7.18(2H, d), 7. 47-7. 52(2H, ■), 7. 
73(1H, d), 7.92(1H, s), 8.43(1H, d) 
%MMB 1 6 3 



mnMB 1 5 4<D<b£VdzmmmB 1 4 8 hi^t»t \,x&m<h&m* 

1 H-NMR(CDC1 3 )(5 (ppm) :0.90(3H, t), 1.05(3H 5 t), 1 .27-1 .36(2H, 
m), 1.50-1. 56(2H, m), 1.76-1.84(2H, m), 2.53(2H, t), 3.92(2H, 
t), 4.58(2H, s), 7.06(2H, d), 7.19(2H, d), 7. 26-7. 29(1H, m), 7. 
34(1H, d), 7.48(1H, d), 7.70(1H, d), 8.38(1H, d) 
mMMB 16 4 

l-(4-^5 L ;u^>^;u)-7-(2-n 0 ^ <; y ; x h 3^>W v*; y > 
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nnmB 1 4 8 tnm^Lxmmh^^^ntzo 

1 H-NMR(CDC1 3 )(5 (ppm):0;89(3H, t) s 1 .27-1 .36(2H, m), 1.43-1.58 
(4H, m), 1.61-1.69(4H, ■), 2.51-2.55(6H, m), 2.79(2H, t), 4.11 
(2H, t), 4.57(2H, s), 7.06(2H, d), 7.18(2H, d), 7. 28-7. 30( 1H, 
m), 7.36(1H, d), 7.48(1H, d), 7.70(1H, d), 8.38(1H, d) 

mmmB 1 6 5 

#-(2-{[l-(4-^^;i/^>^;i/)-7-^ V fr}***/}3-?-))s)-N ) N-*J 




rnnmB 1 4 8 tmm^Lxmm'ih^m^mfzo 

I H-NMR(CDCl 3 )'(y (ppm):0.89(3H, t), 1.27-1 . 36(2H, ■), 1.50-1.57 
(2H, m), 2.35(6H, s), 2.53(2H, t), 2.75(2H, t), 4.06(2H, t), 4. 
58(2H, s), 7.06(2H 3 d), 7.18(2H, d), 7. 30-7. 33( 1H, ■), 7.36(1H, 
d), 7.48(1H, d), 7.70(1H 3 d), 8.39(1H, d) 

mmmB 1 6 6 

i-(4-7>;i/^>^;i/)-7-«f v*; u;K2- ; e;i/7* ;x^i/)i-r 
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mmmB i 4 8 tmmfcLx^mih&mzmtzo 

1 H-NMR( CDC1 3 ) <5 (ppm) :0.89(3H, t) 3 1.27-1 . 36(2H 3 m), 1.50-1.58 
(2H, m), 2.51-2.58(6H 3 m), 2.81(2H 3 t), 3.75(4H 3 t), 4.1H2H, 
t) 3 4.58(2H 3 s), 7.06(2H, d) 3 7.17(2H 3 d) 3 7. 28-7. 31 ( 1H 3 m) 3 7. 
35(1H, d), 7.49(1H, d), 7.71(1H 3 d) 3 8.39(1H, d) 

mmmB 1 6 7 

7-(^>^;i/;*dr ^ )-l-(4-^^;i/^ > V * J U > 



mmmB 1 4 8 tmm^Lxmm^^^^mrzo 

, H-NMR(CDCl 3 )d (ppm):0.89(3H 3 t), 1.27-1 .36(2H 3 m) 3 1.50-1.54 
(2H 3 m), 2.54(2H 3 t) 3 4.54(2H 3 s), 5.06(2H, s), 7.05(2H 3 d), 7. 
14(2H, d) 3 7.34-7.43(7H 3 m), 7.49(1H 3 d) 3 7.72(1H, d), 8.39(1H, 
d) 

mMMB 16 8 

i-(4-y5 L ;i/^>^;i/)-7-(2-t: u h ^>H v^y u > 
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mmmB 1 4 8 tmm^bx^m^^^ntzo 

1 H-NMR(CDC1 3 )6 X (ppm) :0.89(3H, t) 3 1 . 27-1 . 36(2H, m) 3 1.49-1.57 
(2H, m) 3 2.52(2H, t), 4.51(2H, s), 5.25(2H 3 s), 7.02(2H 3 d) 3 7. 
14(2H, d) 3 7.24-7.27(lH 3 m), 7.40(1H 3 dd), 7.47-7.50(3H, m), 7. 
68-7.72UH, d) 3 7.74(1H, d) 3 8.39(1H 3 d), 8. 64-8. 66( 1H, m) 
mMMB 1 6 9 

i-(4-y^-;i/^>^;i/)-7-(3-t: y s?;^ v ^>H »j > 



mmmB 1 4 8 tn^tdbT^s^^^^^feo 

1 H-NMR(CDC1 3 )(5 (ppm) :0.89(3H 3 t), 1.27-1. 36(2H, m), 1.50-1.58 
(2H 3 m) 3 2.54(2H, t) 3 4.57(2H 3 s), 5.06(2H 3 s), 7.07(2H 3 d) 3 7. 
15(2H, d), 7.31-7.36(2H, m), 7.42(1H, d), 7.51(1H 3 d), 7.74-7.7 
6(2H 3 m), 8.42(1H 3 d) 3 8 . 61-8. 62( 1H, m) 3 8. 69-8. 70 ( 1H, m) 

mmmB 1 i o 

i-(4-7*^;i/^>^;i/)-7-(4-f u itji* u > 



mrnmB i 4 8 tm&t bxmmh^^^mtzo 

'H-NMR(CDC1 3 )(5 (ppi):0.89(3H 3 t) 3 1 . 27-1 . 36 (2H, m) 3 1.50-1.56 
(2H, ■), 2.54(2H 3 t), 4.53(2H 3 s), 5.09(2H 3 s), 7.04(2H 3 d) 3 7. 
09(2H 3 d), 7.33-7.39(4H 3 a), 7.51(1H, d), 7.76(1H 3 d), 8.41(1H, 
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d), 8.63-8. 64(2H, m) 

mmmB i i i 



mmmB i 4 8 ^fs^ Lxmm^^^^mtzo 

'H-NMR(CDC1 3 )£ (ppm):0.89(3H 3 t), 1.27-1.36(2H, m), 1.50-1.57 
(2H, m), 2.53.(2H, t), 3.82(3H, s), 4.52(2H, s), 5.04(2H, s), 6. 
88-6.9K1H, m), 6 . 99-7. 02( 2H, m), 7.05(2H, d) 3 7.14(2H, d), 7.3 
2(1H, t), 7.36(1H, dd), 7.43(1H 3 d), 7.48(1H 3 d), 7.72(1H 3 d), 
8.39(1H, d) 

mmmB 1 i 2 

l-(4-^^;i/^>^;i/)-7-[(3-p< h ^>^>^;i/);T^>M U > 



1 4 8 fcffltHfc: L-r^M^b^rtJ^tf feo 
, H-NMR(CDC1 3 )<5 (ppm):0.89(3H, t), 1.27-1.36(2H, m), 1.50-1.56 
(2H 3 m), 2.53(2H, t), 3.90(3H 3 s), 4.53(2H 3 s), 5.16(2H, s), 6. 
93-6.98(2H 3 ■), 7.03(2H 3 d) 3 7.15(2H 3 d) 3 7. 30-7. 35(1H, m), 7.3 
7(1H, dd), 7.41-7.43(1H, m) 3 7.47(1H, d), 7.51(1H, d) 3 7.71(1H 3 
d), 8.37(1H 3 d) 

mmmB 1 i 3 
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1 H-NMR(CDC1 3 )<5 (ppm) :0.89(3H, t), 1 .27-1 . 37(2H, m), 1.51-1.57 
(2H, m), 2.54(2H 3 t), 3.83(3H 3 s), 4.55(2H, s), 4.99(2H 3 s), 6. 
93(2H, d), 7.06(2H 3 d), 7.15(2H, d), 7.32-7.36(3H, ■), 7.44(1H, 

d) 3 7.48(1H, d), 7.7K1H, d), 8.38(1H, d) 
mMMB 1 7 4 

7-(l,3-^>\/;f *^:*-;i/-5--OM h * )-l-(4-7'5 L ;i/^ > )>f 



ilJS#iJB 1 4 8 kE8fc:UT£«'fb<&*l£f#fco 
1 H-NMR(CDCl 3 )5(ppin):0.89(3H, t), 1.27-1.37(2H, m), 1.51-1.57 
(2H, m), 2.54(2H 3 t) 3 4.55(2H 3 s), 4.95(2H 3 s) 3 5.98(2H 3 s), 6. 
82(1H, d), 6.88(1H 3 dd) 3 6.92(1H 3 d), 7.06(2H 3 d), 7.15(2H, d), 
7.33(1H, dd) 3 7.42(1H, d), 7.48(1H, d), 7.72(1H, d), 8.39(1H 3 
d) 

mMMB 1 7 5 

i-(4-^^;i/^>^;i/)-7-[(2-n h v*; >; > 
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mMMB 1 4 8 kH*CbT*Ift^»tl»ft. 

1 H-NMR(CDCl3)6' (ppi):0.87(3H, t), 1.26-1 . 34(2H, i), 1.48-1.56 
(2H 3 ■), 2.5K2H, t), 4.53(2H, s), 5.49(2H, s), 7.03(2H, d), 7. 
14(2H, d), 7.40(1H 3 dd) 3 7.430-7.434(lH 3 m), 7. 45-7. 49( 1H, m), 
7.51(1H, d), 7.64-7.68(lH 3 m), 7.76(1H, d), 7.85-7.87(lH 3 m), 8. 
22-8.24(lH 3 d), 8.41(1H 3 d) 

mmmB 1 1 6 

i-(4-^5 1 ^^>^;i/)-7-[(3-- h p^>^;b)^-^s/]-r v*j y > 



MifllB 1 4 8 ^ti£bTgmft-£tl£l#fco 

'H-NMR(CDC1 3 )(5 (ppm) : 0.89(3H, t), 1 . 27-1 . 36 (2H, m), 1.50-1.56 
(2H, ■), 2.54(2H 3 t), 4.55(2H 3 s), 5.14(2H, s), 7.05(2H, d) 3 7. 
11(2H, d), 7.37-7.40(2H 3 a), 7.51(1H 3 d), 7. 55-7. 59( 1H, m) 3 7.7 
3-7.78(2H, m) 3 8. 19-8. 22( 1H, m), 8. 32-8. 33( 1H, m), 8.42(1H 3 d) 
H$5#|JB 17 7 



i-(4-7fjK>i;jy)-H7i^i^^^H vdf-y y > 
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-15 3- 




mnmB i 4 8 tmmtLxmmfc&yozntzo 

'H-NMR(CDC1 3 )<5 (ppm):0.89(3H, t), 1 . 26-1 . 36 ( 2H, m), 1.49-1.57 
(2H, m), 2.52(2H, t), 3.10(2H, t), 4.18(2H, t), 4.56(2H, s), 7. 
04(2H, d), 7.16(2H, d) 3 7. 26-7.28(4H, m), 7. 33-7. 35( 3H, m), 7.4 
8(1H, d), 7.70(1H, d), 8. 38-8. 39( 1H, m) 
nfl&MB 1 7 8 

i-(4-7^;u^>^;i/)-7-(3-7 x -juyu #^>H ; > 



1 H-NMR(CDCl 3 )(5(ppm):0.89(3H, t), 1.27-1.36(2H, m), 1.49-1.57 
(2H, m), 2.09-2. 15(2H, m) 5 2.52(2H, t), 2.82(2H, t), 3.97(2H, 
t) 3 4.55(2H, s), 7.04(2H, d), 7.16(2H, d), 7. 20-7. 23(3H, m), 7. 
27-7.33(4H, m), 7.48(1H, d), 7.70(1H, d), 8.38(1H, d) 
HJMB 1 7 9 

l-(4-7*5 L ;i/^>^;i/)-7-(2-iy7 D^^r>>;i/x v*J l> > 
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1 H-NMR(CDCl 3 )d (ppm):0.89(3H, t), 0. 94-1 . 02(2H 3 m), 1.17-1.36 
(4H, m), 1.36-1.57(4H 3 m), 1 . 65-1 . 76( 7H, m), 2.53(2H 3 t), 3.98 
(2H 3 t), 4.58(2H 3 s) 3 7.06(2H 3 d) 3 7.19(2H 3 d), 7.25-7.28(lH 3 
m), 7.33(1H 3 d), 7.47(1H 3 d) 3 7.69(1H 3 d), 8.37(1H 3 d) 

mmmB 1 8 o 

6-^>y^;i/-5,6-^t Fn[l 3 3]^;t*VD[4 3 5-gH U >-5-# 



[i,3]^7i-^vD[4 3 5-g]^ v^y ij y*mnmB 1 4 0 ^iii^tbT 

1 H-NMR(CDC1 3 )(5 (ppm) :5. 94-5. 96( 1H 3 m) 3 6 .03( 1H 3 d) 3 6 .04( 1H 3 
d), 6.47-6. 54(2H, m), 6.70(1H 3 s) 3 6.83(1H 3 s) 3 7.45-7.49(2H 3 
m) 3 7.54-7.62(3H 3 m) 
mMMB 1 8 1 

5-(4-:/^;^>^;i/)[i 3 3]y;t*v o [4 3 5-gH v*;u> 



mMMB 1 8 Ocoit^^tmMMB 1 czMbi§r^£ Hffi^J B 2 £ 

1 H-NMR(CDCl 3 )d (ppm):0.90(3H, t) 3 1.28-1 .37(2H 3 m) 3 1.51-1.57 
(2H 3 m), 2.54(2H 3 t) 3 4.50(2H 3 s) 3 6.05(2H, s) 3 7.05-7.07(3H 3 




CN 
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m), 7.16(2H, d), 7.38(7.40(2H, m), 8.35(1H, d) 
MMMB 1 8 2 



J. Am. Chem. Soc, 183(1942) £^-3 t fe6-^P ^ 4 V * 

; y >*mnmB 1 4 0 hn^tcb-r^M^^ti^tf tz 0 

l H-NMR(CDCl 3 )S(ppm):6.01(lH, d) 3 6.53(1H, brs), 6.70(1H, brd), 
7.24(1H, d), 7.33(1H, d), 7.47-7. 51(3H, m), 7.56(3H, m) 

mmmB 1 8 3 



^-NMRCCDCla)^ (ppm) :0.89(3H, t) 3 1.27-1 .36(2H, m), 1.50-1.58 
(2H, m), 2.53(2H, t), 4.60(2H, s), 7.06(2H, d), 7.15(2H, d), 7. 
46(1H, d), 7.59(1H, q), 7.98(1H, d), 8.02(1H, d), 8.51(1H, d) 

mmmB 1 8 4 

z-^y^-i ;i/-5-7*D^-i,2-^b FD-l-^f v *y y ytijv^- h U ;v 




CN 




WO 02/04626 



PCT/JP01/05899 



-15 6- 




NCOPh 



J. Am. Chem. Soc, 61, 183(1939) JcS^5 V^£$ b fc5-£ tz &7- 
mUMB 1 8 5 

7-:/P ; E-l-(4-:/5f-;i/^>^;b W V^r; U > 



1 H-NMR(CDC1 3 )(J (ppm):0.90(3H, t), 1.28-1 .37(2H, m), 1.51-1.58 
(2H, m), 2.55(2H, t), 4.58(2H, s), 7.09(2H, d), 7.18(2H, d), 7. 
51-7.53(1H, m), 7.69-7. 70(2H, m), 8.33-8.34(lH, m), 8.52(1H, d) 
HIMB 1 8 6 

5-^>^^f ;i/-4,5-^ t FDfx;[3,2-c]t U ^>-4-ft h U ;i/ 



J. Heterocycl. Chem., 30, 183 (1993) ^ T£-$ L tz 9 x y 

[3,2-c]t'U^>£|l»iJB 1 4 0 h|BI^{cbT^m<b^t)&f#feo 

1 H-NMR(CDC1 3 )(5 (ppi):6.05(lH, d), 6.57(1H, brd), 6.66(1H, s), 
7.07(1H, d), 7.32UH, d), 7.46-7.50(2H, m), 7.54-7.62(3H, m) 





CN 
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MMB 18 7 




l H-NMR(CDCl 3 )S (ppm):0.90(3H, t), 1.27-1.37(2H J m), 1.51-1.59 
(2H, m), 2.54(2H, t), 4.47(2H, s), 7.07(2H, d), 7.19(2H, d), 7. 
42(1H, d), 7.47(1H, dd), 7.68(1H, d), 8.41(1H, d) 
nnMB 18 8 

4-(4-p< Ki/^>yji/)fi; [3,2-c]e "j v y 



%MmB 1 8 6 (Dih^'Mbi-* h *i"<>y)V? d U F%mMfflB 2 

'H-NMR(CDGl3)(5 (ppm):3.75(3H, s), 4.44(2H, s), 6.79-6.82(2H, 
m), 7.19-7.22(2H, jd), 7,43(1H, d), 7.46(1H, dd), 7.68(1H, d), 
8.4K1H, d) 

mmmB 1 8 9 
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O°CfcftiPbfc^SI0iJB 1 8 8<ZMbiirtJ510mg (2.0:; ©J^b 
(10ml) i&ftfc, = &{b*£3BcDffifb;rt*-l/ >$8&10il (l.OM, 

TWW h*^ h* 0.34ml (2.U 'Jt^) SiTbs ^©SJt^ 2^R9tK 

#bfeo Tjojct&g, ^^x^;vT-ttitibs m&mm^ 

«E»«8bfco aS6S^'J*^;^nT r ^7 7 -f -THRU 
^Mfb^t)312mg ^Hfco 

1 H-NMR( CDC laid (ppm):4.52(2H, s), 7. 16-7. 18( 2H, m), 7.36(2H, 
m), 7.43-7.44(lH, m), 7.49(1H, d), 7.73(1H, d), 8.42(1H 3 d) 

mmmB 190 

4-(4-7*D^^>^;P)^x/ [3,2-c]£ U ^ > 



Hffi^JB 1 8 6©fli£*!lfc*«i0jB 3 lOfb^tl^^Wfi^B 2 tftft 

1 H-NMR(CDC1 3 )<5 (ppm) :4.45(2H, s), 7. 14-7. 16(2H, m) 5 7.37-7.39 
(2H, ■), 7.41-7.43UH, m), 7.45(1H, d), 7.7K1H, d), 8.41(1H, 
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d) 



MMB 1 9 1 



4-(4-7Dt-2-7;i/to^>i;ji/)fxy [3 3 2-c]t: y yy 




Br 



$ib 2 ^nonn- Lxmmfc&ydzmtzo 

•H-NMR(CDCl 3 )d (ppm):4.46(2H, s), 7.11(1H, t), 7. 15-7. 18( 1H, 
m), 7.22-7. 25(1H, m), 7.47(1H, d), 7.49(1H 3 d), 7.71(1H, d), 8. 
41(1H, d) 

mmmB 192 

4-{4-[4-(^ h =7 b KD-2H-2-t:5n;i/^^S/)-l-7*^^;i/]^>^;i/} 
^iy[3,2-c]KUy> 



HJMB 1 8 9 ©jb^t)i:2-(3-7^-;i/^-^$/)x h 7 h F n -2H- 1." 
7>£^Jfe0iJB 4 2 ^lil^fcJMU HMftil^£f#fco 

'H-NMR(CDCl 3 )tf (ppm):1.40-1.90(6H, m), 2.69(2H, t), 3.45-3.65 
(2H, m), 3.78-3.95(2H 3 m), 4.48(2H, s), 4.66-4.69(lH, m), 7.18 
(2H, d), 7.27(2H, d), 7.41(1H, d), 7.44(1H, d), 7.70(1H, d), 8. 
41(1H, d). 

%mmB 1 9 3 
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4-[4-(fi; [3,2-cjh' U ^>-H;Wfil/)7x-;H-3-^>-l-* 



ilJMB 1 9 2 ©lb-£tl£fM#!]B 4 7 £ HU li £ M 3 U ^M^b^t) 

1 H-NMR(CDCl 3 )(5(ppm):2.67(2H > t), 3.79(2H, t), 4.50(2H S s), 7. 
20(2H, d), 7.32(2H, d), 7.41(1H, d), 7.44(1H, d), 7.71(1H, d), 
8.42(1H, d). 

^ffi^JB 1 9 4 

6-^>vf-f ;i/-6,7-S?fc h'Dfx; [2,3-c]b° U ^ >-7-ft;i/#- h U ;i/ 



J. Heterocycl. Chem., 30, 183(1993) t^lMT^ Ifefi; [2, 

3-c]tru^>^mig^jB i 4 o tmm^Lxmmih^m^mtzo 

1 H-NMR(CDCl 3 )d(ppm):6.07(lH, d), 6.56(1H, brd), 6.75(1H, s), 
6.97(1H, d), 7.37UH, d), 7.46-7. 51(2H, m), 7.54-7.64(3H, ■) 

mmmB 1 9 5 

7-(4-^f;^>i;ji/)fx; [2,3-c] tr u vy 
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1 H-NMR(CDCl 3 )5(ppa):0.90(3H, t), 1.28-1. 37(2H, m), 1.51-1.59 
(2H, m), 2.55(2H, t), 4.40(2H, s), 7.09(2H, d), 7.28(2H J d), 7. 
34(1H, d), 7.57(1H, d), 7.62(1H, d), 8.47(1H 5 d) 

mnmB 1 9 6 

7-(4-^ h *$"<>pj\,)3-3:y [2,3-c] £ >j >J> 



mMMB 19 4 (DfopWltA-* h ^-i/i d y F ^HSfg^JB 2 

1 H-NMR(CDC1 3 )<5 (ppm) :3.76(3H, s), 4.38(2H, s), 6.81-6.83(2H, 

m), 7.28-7.30(2H, m), 7.35(1H, d), 7.57(1H, d), 7.62(1H, d), 8. 
47(1H, d) 
miMMB 1 9 7 

4-(^x7 [2,3-c] h' g $; >-7->f ;M ) 7 x - )]/ h U 7;1/tT P ^ * 

> 7 ;u 7 * * - h 
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mmmB 1 9 eaxh^'^^mmmB 1 8 9 tnm^Lx^m^^}^ 
ntzo 

1 H-NMR(CDCl 3 )(5(ppm):4.44(2H > s), 7. 17-7. 19(2H, m), 7.38-7.40 
(1H, m), 7.44-7.46(2H, m), 7.61(1H, d), 7. 65-7. 67( 1H, m), 8.47- 
8.49(1H, m) 
nMMB 1 9 8 

7-(4-7*D^^>^;i/)^^y [2 3 3-c]h' D V > 



mmrnB 1 9 4(Dib&wtmmMB 3 1 (Dfc&vo&nMWB 2 tmm 

1 H-NMR(CDCl 3 )(5(pp]n):4.37(2H 3 s), 7.23-7.25(2H, a), 7.37(1H, 
d), 7.39-7.4K2H, m), 7.59(1H, d), 7. 63-7. 65 ( 1H, m), 8.47(1H, 
d) 

mmmB 1 9 9 

7-(4-^D^E-2-7;i/^-o^>i;;i/)^xy [2,3-c]fcT U ^> 
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'H-NMRCCDClg) 6 (ppm) :4.40-4.41(2H, m), 7. 12-7. 20(2H, m), 7.23- 
7.26(1H, m) 5 7.37-7. 39(1H, m), 7.59-7.62(lH, m), 7.65-7. 67(1H, 
m), 8.45-8.47(lH } m) 

nrnmB 200 

7-{4-[4-(^ h =7 t K o-2H-2-t:^n;i/^^i/)-l-^^-;i/]^>^;i/} 
[2,3-cjf U ^> 




HJfctfiJB 1 9 7 ©lb£t!^2-(3-7^-;i/;f *^>)^ h ^ h K o -2H- tf 

1 H-NMR(GDCl 3 )d (ppm):1.50-1.90(6H, m), 2.69(2H, t), 3.49-3.54 
(1H, m), 3.58-3.65(lH, m), 3.85-3. 95(2H, m), 4.41(2H, s), 4.68 
(1H, t), 7.26-7.3K4H, m), 7.36(1H, d), 7.58(1H, d), 7.63(1H, 
d), 8.47(1H, d). 
mWMB 2 0 1 

4-[4-(^xy [2,3-clt: U S?>-7->f JV^^jl/)7irjV]-3-7f>-l-t 




OH 



JMB 2 0 0 <ZHb£$l&ISJte0!IB 4 7 £ Ma U HM'fb'&t) 
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1 H-NMR(CDCl 3 )(5(ppm):1.99(lH 5 brs), 2.67(2H, t), 3.79(2H, t), 

4.42(2H, s), 7.27-7.34(4H 3 m), 7.36(1H, d), 7.59(1H, d), 7.64(1 
H, d), 8.47(1H, d). 
mUMB 2 0 2 



mmmm^Ts *^lf;HDn-3-t Hn^>b?V^>2.05g (15.8 
3- U^)©^ h7k FD77>(30ml)*«t N 66%zK^<b± h l> <^A63 
3mg (17.4^ U^;i/)^*n^s f ©SS"C15^iafl|^Ufeo *<DRBm%i 
d f-;i/x-^;H.32ml (17. 4 ^ U ^ ;i/ ) £ in ;U 

1 H-NMR(CDCl 3 )(5(ppm): 3.53(3H, s), 5.28(2H, s), 7.19(1H, dd), 
7.49(1H, dd), 8.06(1H, dd) 
HJ£$JB 2 0 3 

2-* d d -4-3 — h*-3-(^ h h **/ )t: >; 



^^#llM,Ts -78 0 C{3^iPbfel.51M t-Wl/'Jf >>A-n-A>^> 
i&r$8.01ml (12. U U ^;i/)©yx^;bx-5P;i/(15ml)^$£, H;fM 
B 2 o 2 ®{b-^^jl.40g (8.06 5: y ^ ;i/)(D$;x?-;i/x— ^i/Sil&tt* 

is zcDum-cvtftmmftLtio *©Ejfc**fc3«>*3.07g (12. 
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MIS b fee ll^^'Ji3^1/*7A^D? h^77^-till, 

ft-£rtJ356mg£t#fco 

, H-NMR(CDCl 3 )d(ppm): 3.73(3H, s), 5.22(2H, s), 7.69(1H, d), 
7.80(1H, d) 

7-? DD7D [2,3-c]t: U i>> 




ci 



I«#|JB 2 0 3 ©fti^rt]36.6mg (0.1435 >J ^E;i/) N x h^^r^ h U 7 
i -;pt}>^ 7 -f S> £ A16.5mg (0. 0143 5. V "E)]/)^ LX 3 0 ibW 

1M2. 7mg (0.0145: U Jl/*jl/A7 5 K (1.5ml)^^t', b 

U 1/ >28. 3^1(0.2015 »J^E;i/)fc h > 

59.8^1(0.4295 ^;i/)^»px.s sovxmmmnLtzo mu^xmnm 

bfeo a^0^^7-;K5nil)^^ts U t> A100mg(0.7245 U ^ 

1 H-NMR(CDCl 3 )d (ppm): 6.89(1H, d), 7.51(1H, d), 7.83(1H, d), 
8.21(1H, d) 

mmmB 205 
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CIMg' 




mMMB 1 (D{h&®1.0ig (5.695 U -?V**/t> A761mg (31. 

35 U UTlfeiiOl^-^^Pti^VO^x^^x-TiKlliD 

btemmmB 1 ©4b£-fj4.16g (22.85. U ^;b)©^x^;i/x-^;i>60m 
m^^M^^^3i^^«o^jg-e?iT U 30#HaiDtftMbfco gM£ 

Hm^JB 2 0 6 

7-(4-7"^;i/^>^;i/)7 d [2,3-c]h' y 



H«|JB 2 0 4 ©ftiirtJ5.0mg (0.033 5. D ^ ;b ) h [1, 1' - If X ( V 7 
x-;i/*X7^)7xDt>]^^DD->^;v(H)4.5ig (0.0065 5 
l> ^;V)©^ h ^ b FD7 5 >(lnl)$g&fc N UMB 2 0 5 Ofb^-tJ30 
0/zl(0.15 'J^;i/)^iPx. N 50°CT?mH«^bfco £M£T-&#&s @^ 

£E*lfibfco»«E*NH-*> 'JAW7A^?^77-f -fill bs 
ilMft£«.9mg£®fco 

1 H-NME(CDCl 3 )d % (ppi): 0.89(3H 5 t), 1. 29-1.35(2H, m), 1.50-1.58 
(2H, m), 2.54(2H, t), 4.40(2H, s), 6.78(1H, d), 7.08(2H, d), 7. 
30(2H, d), 7.40(1H, d), 7.72(1H, d), 8.34(1H, d) 

mmmB 207 
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7-(4-y^;i/^>^;i/)-lH-b , D o [2,3-c]tT U V > 




7X^Ts2-^7 £ U £^li¥7-165708JCHe«B©#& 

tS^^T^bfel-^DDtD d t." U ^>19.4mg (0.127S U 
t^DD(i?7z-j^77^ 7 7*d^> ^;i/6.9mg( 0.013^ U 
h t FP7 ^ >(lml)ig?tfc s ^flte#"JB 2 0 5 CD-fb^tl800 

^i(o.3^ y ^;iO£An*s Jp^itmT4^^m# tfeo isiTS^ 

l H-NMR(CDCl 3 )S(ppm): 0.91(3H, t), 1. 31-1.37(2H, m), 1.55-1.59 
(2H, m), 2.58(2H, t), 4.44(2H, s), 6.50(1H, d), 7.12(2H, d), 7. 
18(1H, d), 7.22(2H, d), 7.45(1H, d) 3 8.21(1H, d) 

mMmB 2 0 8 

4-(4-7f-jV^>^;i/)-l-^ 5. [4,5-c]£ U *;> 



4-T 5. y -2-£ DPtiJ y >fr £> J.Heterocycl.chem., 2, 196(1965)0^: 
$Ri3f£®#&fc^^T£]$b#:l-^ DP^ f^f U ^>88.6mg (0. 
5775: U ^JDbVZ D D(^7 x y j J 7*0^ >)- y <$r;i/31.3 
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mg (0.0577^ U h 7 t h* D 7 5 > (2ml ^Ji&tfiJB 2 0 

5 0Mb£t>3.45ml(1.38S V^lDZMz-s MmmTZmmmnvtzo £ 

1 H-NMR(CDCl 3 )d(ppm): 0.86(3H, t), 1.23-1.32(2H, ■), 1.44-1.52 
(2H, m), 2.47(2H, t), 4.56(2H, s), 7.02(2H, d), 7.19(2H, d), 7. 
34(1H, d), 8.00(1H, s), 8.25-8.27(lH, m) 

mmmB 209 

4-7'D^E-l— f y 3f 7 U 7-;i/ 



OH 

*#bfcl-fc F P * W U >5.01g (34.5 5. U "EJDcDmmiSO 

■l)«r«t N H^1.78ml (34. 5 5: U ^;i/)SJ)D^x ^MT'2B#^jl# b & o 

£Mx^;i/^*1t>£^T?I^IiU HMfb£t)6.19g£t#fco 

'H-NMRtDMSO-dejo^ppi): 7.56(1H, s), 7. 59-7. 63(1H, m), 7.76-7. 
78(1H, m), 7.84-7.89(lH, m), 8.23-8.26(lH, ■), 11.59(1H, br s) 

mmmB 2 1 0 



Br 




Br 




Br 
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mUMB 2 0 9 ©fbl^tJl.40g (8.06 5: D ^E;i/) £3^b »J >6ml©*I 

1 H-NMR(CDCl 3 )(5(ppm): 7. 76-7. 80( 1H, m), 7.86-7. 90( 1H, m), 8.19 
(1H, d), 8.31-8.34UH, m), 8.48(1H, s) 
ftf&mB 2 1 1 



HJMB 2 10 (ZMb£t)200mg (0.697 5. U ) [1, 1' - If* ( 7 
i-j^^7^y)7iD-fe>]^^DDr.y/rjV(ll)75.6ig (0. 139 ^ 
U ^Jl/)0r h 7 t K P 7 5 >(2ml)$S$£fc: s HMJB 2 0 5 ©<b^tl2. 
5ml(U U^;i/)*iD^s £fi-C30#M&#bfco »»x £;fjn ;U IS 

-f-T?»»U HM'fbl§r^98ing£f#fco 

1 H-NMR(CDCl,)d(ppi): 0.89(3H, t), 1 . 29-1 . 34<2H, a), 1.51-1.60 
(2H, ■), 2.53(2H 5 t), 4.59(2H, s), 7.06(2H, d), 7.16(2H, d), 7. 
57-7. 61(1H, m), 7. 73-7. 77(1H, ■), 8. 15-8. 19(2H, m), 8.69(1H, s) 
2 1 2 

l-(4-7^;i/^>^;i/)-5,6,7,8-r h 5 b Kn-f y *y U > 
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nMMB2 1 1 ©fb<£tll3.0mg (0.0367^ U )*»ftx^-;i/ 
13mg£jjQx., Sa-C#ffi**SIH^T12KfSHt»bfco 

libs HMfbi^rtJ8.8mg£f#fco 

'H-NMRCCDCla)^ (ppm): 0.90(3H, t), 1 . 28-1 . 38(2H, m), 1.52-1.59 

(2H, m), 1.74-1.82(4H, m), 2.55(2H, t), 2.66(2H, t), 2.81(2H, 
t), 4.26(2H, s), 7.07-7. 15(5H, -n), 8.32(1H, d) 

mmmB 2 1 3 

l-[2-(7 v^y u > 



n-7f-;i/^>^;i/^ P U K Oft to D t2-7ir;K>^;i/7D * k* 

1 H-NMR(CDCl 3 )d(ppm):4.62(2H ) s), 7.05(1H, d), 7.16(1H, dd), 7. 
22-7.50(8H, m), 7.52(1H, d), 7.58(1H, dd), 7.65(1H, d), 7.76(1H 5 
d), 8.47(1H, d). 

mnmB 2 1 4 

l-[4-7;i/^D-2-( h u 7)V*a t ^ v^y »j > 
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F 



n-7>;i/^>^;i/^7 d u Y<Dttt> fc4-7;i/^-n -2-( h y 7;1/^d p< 

'H-NMlUCDCUd (ppm):4.83(2H, s), 6.87(1H, dd), 7.01(1H, ddd), 
7.43(1H, dd), 7.54(1H, dd), 7.61(1H, d), 7.67(1H, dd), 7.85(1 
H, d), 7.96(1H, d), 8.49(1H, d). 
mMMB 2 1 5 

i,3-^>y ^t)-^v-i > ;i/-4-y;K1-^ v y ;i/M * ^ 



, H-NMR(CDCl 3 )d(ppm):5.97-5.99(lH J m), 6.09(1H, brs), 6.20-6.4 
0(1H, m), 6.54-6. 60(2H, m), 6.65-6.70(2H, m), 7.52(1H, dd), 7.6 
3(1H, d), 7.64(1H, dd), 7.84(1H, d), 8.04(1H, d), 8.53(1H, d). 
mMMB 2 1 6 

i,3-^>v*^*v-oi/-4--i*;i/(w v^;'JM^ji/ r-b^-b 




.0 
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.0 



'H-NMR(CDCl 3 )d (ppm):2.23(3H, s), 5.98-6.02(2H, m), 6.74-6.79 
(1H, ■), 6.90-6.93(lH, m), 7. 15-7. 19( 1H, m), 7. 23-7. 28( 1H, a), 
7.58(1H, dd), 7.60UH, d), 7.66(1H, dd), 7.83(1H, d), 8.28(1H, 
d), 8.57(1H, d). 

mmmB 2 1 7 



nrnmB 2 1 6(Dih^^mmmB 3 9 tmmtmmL, mmit^m 

1 H-NMR(CDCl 3 )d(ppm):4.62(2H, s), 6.02(2H, s), 6.64-6 .70( 3H, 
m), 7.57(1H, dd), 7.58(1H, d), 7.66(1H, dd), 7.83(1H, d), 8.23 
(1H, d), 8.50(1H, d). 

mmmB 2 1 8 

l-(l-±7^-;i/^^;i/)^ y > 




.0 



WO 02/04626 



PCT/JP01/05899 



-17 3- 




J H-NMR( CDC 1 3 ) <5 ( ppm ) : 5 . 1 3 ( 2H 3 s), 6.96(1H, d), 7.29(1H, d) 3 7. 
45-7.67(5H, m), 7.72(1H, d), 7.84-7. 90(2H, m), 8.08(1H, d), 8.2 
6(1H, d), 8.52(1H, d). 

mnmB 2 1 9 



^^tkt^^^s ft*as»v^* MEMiibfeo sis 

^'J*yji/*7A^PY^77j -TJiM t^M{h^rt)12.77g^# 

^-NM^ CDC 13) 5 (ppm): 1.04(3H, t), 1. 72-1. 82(2H, i), 2.54(2H, 
t), 7.04(1H, dd), 7.22-7.29(2H, m), 7.36(1H, d). 
mMMB 2 2 0 

l-(4-7Pt-2-t h*p^>7x -;i/)-i-7*^y > 





o 
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M^#HmTs mMMB 2 1 904bi^l2.77g©£DD^>-t?>(7Oin 

1 H-NMR(CDC13)(5(ppm): 0.91(3H, t), 1.53-1.65(2H, m), 3.00(2H, 
t), 7.02(1H, dd), 7.19(1H, d), 7.78(1H, d), 12.50(1H, s). 

mmmB 2 2 1 



%mmB 2 2 0 <ZMb^l3.3Og0T-fc h >(75il)$8iftfc: N U tf 

A9.07g^3»^b^^;V3.92ml^in^, MM^T4l$^jf;#b£ 0 MJfo 

1 H-NMR(CDC13)<5(ppm): 0.95(3H, t), 1.64-1.74(2H, m), 2.9K2H, 
t), 3.90(3H 3 s), 7.10(1H, d), 7.14(1H, dd), 7.54(1H, d). 
mMMB 2 2 2 



1 H-NMR(CDC13)(5(ppm): 0.92(3H, t), 1.29-1. 39(2H, m), 1.48-1.56 




o 
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(2H, m), 2.54(2H, t), 3.81(3H 3 s), 6.95(1H, s), 6.96-7.02(2H, 
m). 

mmmB2 2 3 



nm#iB 222 0ih^^)^mmmB 3 6 tmm^mmLs ^mit^m 
mmmB 224 



%mmB 223 o^^^mMMB 3 7 hiiMicMu ^M^b^ti 

HJI60OB 2 2 5 
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'H-NMRCCDCIS)^ (ppm): 0.90(3H, t), 1.24-1.38(2H, m), 1.46-1.6 
0(2H, i), 2.24(3H, s), 2.54(2H, t), 3.76(3H, s), 6.97(1H, s), 
6.98(1H, d), 7.06(1H, d), 7.53-7.67(4H, 7.83(1H 3 d), 8.26(1 
H, d), 8.58UH, d). 

mmmB 226 



mmrnB 225 (Dtt t &®*%MMB 3 9 tmnizmm^s mMit-sm 

1 H-NMR(CDC13)d(ppm): 0.89(3H, t), 1.27-1. 38(2H, t), 1.45-1.5 
4(2H, t), 2.52(2H, t), 3.72(3H, s), 4.63(2H, s), 6.78(1H, d), 
6.79(1H, s), 6.99(1H, d), 7.53(1H, dd), 7.55(1H, d), 7.64(1H, 
dd), 7.80(1H, d), 8.19(1H, d), 8.49(1H, d). 

mmmB2 2 7 



mmmB 226 oi^m^mmmB 4 0 tmntrnm l^ mmit&yd 
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1 H-NMR(CDC13)5(ppm): 0.91(3H, t), 1.30-1. 40(2H, m), 1.52-1.6 
5(2H, m), 2.55(2H, t), 4.55(2H, s), 6.46(1H, brs) 3 6.85(1H, d), 
7.03(1H, d), 7.32-7.40(lH, a), 7.55(1H, dd), 7.68(1H, dd), 7. 
81(1H, d), 7.94-8.05(lH, ■), 8.14(1H, d). 

^Sfe^iJB 2 2 8 

2-yn^-3-(^ h^>^ h*i/)t?U^> 



FP^J/K U ¥>%m\,^mMMB 2 0 2 HO 

1 H-NMR(CDCl 3 )(5(ppm): 3.53(3H, s), 5.29(2H, s), 7.19-7.23(1H, 
m), 7.42-7.45(lH, m), 8. 04-8.06(lH, m) 

mmmb 229 

2-(4-^;i/-^>^;i/)-3-(p< b**>* h^S/)t:U^> 



2K#Lfc^Jfe0iJB 2 2 8 ©ft£rtJ524mg (2.40^ HM^^dd 
(i;7HJU77^7DM>)- y <5r;i/65.0mg ( 0. 120 5. ijtjl/)© 
rh7h PP77>(10Bl)«£»«fc N H^JB 2 0 5 <ZMh£t/7ml(3 
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ij i^?' >500/z 1(3.59* U ^;i/)^10^^^»> A-^^(50X^tK) 

mLtz'&s -t^ bZR^TMmznuL, mmmmLft.0 »«&s/u 

*^^A^OY h^7-f-T?MMU ^M<blirtl280ig£?#£ o 

l H-NMR(CDCl 3 )(5 (ppm): 0.89(3H, t), 1. 28-1. 34(2H, m), 1.52-1.58 
(2H, m), 2.53(2H, t), 3.33(3H, s), 4.16(2H, s), 5.16(2H, s), 7. 
04-7.10(3H, m) 3 7.20(2H, d), 7. 33-7. 35 ( 1H, m), 8. 19-8.20(1H, m) 
mMMB 2 3 0 



%MMB 2 2 9 CD<tl^t)256mg (0. 849 ^. U ^ J]y )<Di&lk*?- V y (5m 

Mb, ^M-fb^l82mg£f#fco 

1 H-NMR(CDCl 3 )5(ppni): 0.90(3H, t), 1.28-1.37(2H, m), 1.51-1.58 
(2H, m), 2.54(2H, t), 4.20(2H, s), 7. 02-7. 08(4H, m), 7.22(2H 5 
d), 8.08-8.09(lH, i) 




mMMB 2 3 1 

2-(4-7°3 L ;i^>^;i/)-3-^ h^>>f';^> 
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MeO' 




mmmB 230 oih&mn.ing (0. 0796 ^ u ^k)®?* y ximi) 

mmkls fiiWli] U t> A33.0mg (0.239 5. D ^ )l)t 3 bib* ^;H4.9//1 
(0.2395. U ^;i/)^iPXs ^T"3Bf Ulii^Lfco ^©S^&^r^^^^x 

1 H-NMR(CDCl 3 )<5(ppm): 0.90(3H, t), 1. 32-1. 34(2H, m), 1.53-1.57 
(2H, m), 2.54(2H, t), 3.82(3H, s), 4.14(2H 3 s), 7.06(2H, d), 7. 
10-7.1K2H, m), 7.21(2H, d), 8. 12-8. 14(1H, m) 

mmmB 232 

2-(4-7>;i/^>>:?;i/)-3-7 DDKiJS?> 



tK^L^2,3-^^ n d 1; ^>525mg (3. 55 5 'j ) V 7 u u ( V 
7 x ~;i/*7 7 ^ 7 7'D^>):2 y /r;t,96.2iiig (0.178 5 U ^lO©? 1 h 
7t KP7^>(4ml)^^^{C s H^^JB 2 0 5 ©ft £t/ 12ml (5 5 i; ^ 

t'iils SJl<bl§r'-$Jl99mg£t#fco 
l H-NMR(CDCl 3 )<5 (ppm): 0.91(3H, t), 1 . 29-1. 38(2H, m), 1.52-1.60 
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(2H, m), 2.56(2H, t), 4.28(2H, s), 7.08-7. 13(3H, ■), 7.21(2H, 
d), 7.64(1H, dd), 8.46(1H, dd) 
mMMB 2 3 3 

2-(4-y^;v^>^;v)-3-x^;vt a U V > 



mmmB 2 3 2 ©fti£t)12.9mg (0.0496 ^ U p d (^.7 

x-A*^7^( y 7iDt>)Z'^;|/3.4ig (0. 0050 ^ I) ^b)©? 1 h 
7 t FD77 >(liil)I^»fc % 0.97M^^;i/ 7^^>-) A£ D ij K 102 
Al(0.993$ 'J^^jSJDAs 50°CT*mnai£#U * 6 £2B#fS;&D#ftilM 

l H-NMR(CDCl 3 )d (ppm): 0. 90-0. 93(6H, . i), 1.30-1.37(2H, m), 1.54 
-1.59(2H, m), 2.55-2. 59(4H 3 m), 4.12(2H, s), 7. 05-7. 18(5H, m), 
7.55-7.59UH, m), 8. 53-8. 55( 1H, m) 

mmmB 234 



*#Lfc3-7 $ J tr U V >3.97g (42.2^ U ^;i/)©^ 

M25ml)*g£-$t£s f^nt^A^^ * F7.51g(42.2$ 'J^Ejl/) 





Br 
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2K#bfcflK h 'Jxfjl/?^ >3.74ml(26.8S. U^l/h 

^;t'J IT^-t-^fJV b3.08ml(13.4^ U 

1 H-NMR(CDCl 3 )(5(ppiii): 1.55(9H, s), 7.03(1H, brs), 7.25(1H, dd), 
8.03(1H, dd), 8.46UH, d) 
mMMB 2 3 5 

2-yD^-3-(#-t-^ h *>/ti)\ytf-)l-N-* 3-)\/)T * J t.'U i?> 



zK^bfcHJS^JB 2 3 4 ©<b^t)344mg (1.26^ 'JtM©i?^;i/ 
^1/A7^ K(5ml)^^(c N 3 <Mb^;W57// 1(2.523- U ^;i/) h 66%7-k 
^fb± h U £ A91.6mg (2.52^ U^;V)*JD^.n * ©^TMO^ mW 

^^ffl^TffllL til^affilll^ ^jS<fb£t/356mg£f#£ 0 
l H-NMR(CDCl 3 )(5(ppm): 1.36(9H, s), 3.17(3H, s), 7.30(1H, dd), 
7.55(1H, d), 8.30(1H, dd) 
mMMB 2 3 6 

^-[2-(4-y^;i/^>^;i^)-3-t: y ^;i/]-#-p< ^ > 




Me Br 




SS#|JB 2 3 5 ©<fb£tJ62.8mg (0.219 ^ U.-=e;i/ ) W Hifc#iJB2 
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1 H-NMR(CDCl 3 )(5(ppm): 0.91(3H, t), 1 . 29-1 . 38(2H, m), 1.53-1.60 
(2H, m), 2.56(2H, t), 2.72(3H, s), 3.63(1H, br s), 4.09(2H, s) , 
6.86(1H, d), 7.08-7. 12(5H, m), 7.98(1H, dd) 

$mm b 2 3 7 



?J<^ LtzMMMB 2 3 6 ©fb-£ «6. 8ig (0. 105 ^ U *)V)<D)&4b* 
^U>(2m\)mm^, ffttl2. 1/z 1(0. 21U U^;V) N 3755^;i/^ U > 15. 8 
#1(0.21U U ^)flth'J7t h ^S'zklMb*'?*:*- b U -7 A 44. 7 

mg (o.2iu ^.urzQ^mmnLtzo mm^^-jv^m^, 

ll^^'JA^l/*7A^D7 h 7*5? 7 -T*ffMU ^M4bl%tJ23.3 



'H-NMRCCDC^)^ (ppm): 0.91(3H, t), 1.30-1.36(2H, m), 1.52-1.59 
(2H, m), 2.55(2H, t), 2.67(6H, s), 4.24(2H, s), 7.06(2H, d), 7. 
10(1H, dd), 7.18(2H, d), 7.40(1H, dd), 8.27(1H, dd) 
mMMB 2 3 8 

2-(4-7^;i/^>^;i/)-4-p< h t: u V > 
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MeO. 




, H-NMR(CDCl 3 )d(ppm): 0.91(3H, t), 1 . 31-1 . 37(2H, a), 1.53-1.59 
(2H, ■), 2.57(2H, t), 3.78(3H, s), 4.06(2H, s), 6 . 61-6 . 65(2H , 
a), 7.1K2H, d), 7.17(2H, d), 8.36(1H 3 d) 
^»JB2 3 9 

2-(4-7*5 L ;i/^>^;i/)-4-^ d n t: u *? > 



2K#bfc^Jf60!lB 2 3 8 <ZMtii^tl52.0mg (0.2045. 
)l*)ihTK K(lml)**fc N **$/«il3U >57. 0^1(0. 6125 H/l/) 

f^77^-fllU gljHbl§rt)2.29ag£f#£o 

1 H-NMR(CDC1 3 )<5' (ppm): 0.92(3H, t), 1 . 31-1 . 38(2H, m), 1.53-1.61 
(2H, a), 2.59(2H, t), 4.10(2H 3 s), 7.12-.18(6H, a), 8.44(1H, 
d) 

mmmB 240 

2-^ D D -3-^ h * is f y *J > 




WO 02/04626 



PCT/JP01/05899 



-18 4- 




2-7 d n-3-t FP^i/t u ^s^mmB 2 3 1 tmmiz. lx 

'H-NMRCCDClgJdCppm): 3.93(3H, s), 7. 21-7. 22(2H, m), 7.99-8.01 
(1H, m) 
mMMB 2 4 1 



Mfit#Bll!ll^ -78°C£ft£p bfcl.06M7 x U A ^>7P^> 
$ y-*J^3-)]/^-^ frmfcOr Y =7 fc Fn77 XllmD^rtt-s V 
7n ^ > 84. 0>wl(0.599^ U ) i: mt&M B 2 4 0 2Ht:iirtJ860i 

g (5.99^ U ^E;U)cDx h 5 t K D 7 ^ >4ml®m%m7Ls -40°Ce lBf 
«#bfc&x ^ ^{--18°CT20^P^^#bfeo ^©S^^M^-78°Ct^ 
tfr£PLfc^s h'J^ h^S/^l/- h2.04ml(18.0^ U^lO&lSTU 0°C 
Z*20fr?3mnLfzo «O^J^-e29%T>^-T7j<^rt30mK i£tfjT>^ 

MEMbfco HJS^JB 2 3 1 bT^m^b^t)31. 

3mg£f#fco 

1 H-NMR(CDCl 3 )5(ppm): 3.89(3H, s), 3.94(3H, s), 6.82(1H, d), 
8.05(1H, d) 
IHJMB2 4 2 
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iW$JB 2 4 l0rts<&$l£fflV^ HiHSfllB 2 0 6 fc 1 T ^gfc 

'H-NMRCCDCla)*? (ppm): 0.90(3H, t), 1. 26-1. 35(2H, m), 1.53-1.57 
(2H, m), 2.54(2H, t), 3.70(3H 3 s), 3.89(3H, s), 4.12(2H, s), 6. 
72(1H, d), 7.06(2H, d), 7.21(2H, d), 8.20(1H 5 d) 
HH$IB 2 4 3 

2,4-^(4-y^;i/^>^;i/)-3-^ } ) i? > 




IfiHITs -78°Cfc:^bfcl.43M t-T^-)]/ U f- £ An-^ > * > 
i&?$2.76ml(3.95$ U ^;i/)0$>x^;i/x-^;i/(5al)fc$fc N ^fflS0JB 2 
4 0 0fb-£tJ436mg (3.045. U ^xf-;i/x — y;K2il)^«*im 

^.s ^©?UJtT30#P«#bfco ^CSSgiCtrf^^Hfb 
>688#1(4.56S »j ^l/)^*^ d dx* >719ig(3.04S U 

^;^)©^x5 L ;l/x-x;^3ml^r-S^i^^^^©^aJtT•^ tlB#p B !m#b 
libfeo 8S$IBl\ HiMB 2 0 6 fcffltBfc: LTM'fc^ftUO.lBg 
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1 H-NMR(CDCl 3 )6 > (ppm): 0.89-0. 94(6H, m), 1. 31-1 . 37(4H, m), 1.52 
-1.62(4H, m), 2.53-2.59(4H, m), 3.74(3H, s), 4.07(2H, s), 4.13 
(2H, s), 6.84(1H, d), 6.98(1H, d), 7.04-7.22(8H, m) 

2-(4-^D^E-2-7;i/7l-D^>^;i/)-3-(p< V*^* h^>)£U V> 



mmmm^T, -78 0 CC^£Pbfc2.47M n-^^-JV U ^t> An-^\^t> 
^rt862/zl(2.13$ H;i/)©r h* D 7 =p >(3ml )m%L fcs mMM B 

2 2 8 <ZMb£-tf422mg (1.945. 'Jtil/)©r h7tpD75 >(3ml)}gr& 
£#Dx.s f©Sg-?mP«tfbfeo ^©£jfo^rti;::^fci3§l®U39mg(0. 
9685 U t^Jftjnits 0°CTlB#P^Jl#bfe^s -78°C^g^*Pbs 4-7D 
^-2-7 ;i/7t-D^> ^/v7d 5. K259mg( 0. 968$. U ^ ;u) £ in ;U 0°CT:1 
Bt^^#bfco fO^ilCf h^p<^;i/x^l/>^T^ > 584// 1(3.88 

Mfbi§rt)81.0mg>M#fco 

'H-NMRfCDCUtf (ppm): 3.38(3H, s), 4.17(2H, s), 5.18(2H, s), 
7.04(1H 3 t), 7.11-7.22(3H 3 m), 7.38(1H, dd), 8.19(1H, dd) 
IM0IJB2 4 5 

2-(4-7*D^-2-7;i/^|-D^>i;;i/)-3-f I) 
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HO' 




Br 



mmmB 2 4 4 (ZMb£tJl34mg (0.411 ^ U ^1/ )<DUih * V >(4m 
l H-NMR(CDCl 3 )(5(ppm): 4.17(2H, s), 7.10-7. 24(5H, m), 8.15(1H, 

t) 

7 x 7-;H4'zk&£©7*D h >8\NMR©?-*- h±|g$J£;ft,T^&^o 
Hifc#!]B 2 4 6 

2-(4-7*d^e-2-7;i/^-d^>s;;i/)-3-p< h f u V > 



^JS^iJB 2 4 5 ©<b^-t)15.8mg (0.0560 ^ U ^1/ )CD ;>< A 
7$ Mlil)$g&t^ $8* U 7 A38.7mg (0.280 5: V^JDtatfc* 
^■;H0.5/zl (0.168$. y^l/JfcJniU ^T2B$P«#Lfeo Ejfcfcfc 

1 H-NMR(CDCl 3 )(5(ppm): 3.82(3H, s), 4.15(2H, s), 7.03(1H, t), 
7.12-7.22(4H, m), 8.13(1H, dd) 
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M-FommmBihsmts mnmB 2.4 6 tisuttci^u mi^lc 

-MS[}gffi}gJ& : 0.1U U ? KXuWm^MT* Y-Y 'J : 0.1% h 

U 7;i^Pg£i^W7.k^$ = l:99~100:0/ 20#i^7;K : 20ml/ 

fl\ : YMC Combiprep ODS-AM, 20mm<I> x50mm(Long)] tc Dffofc 
HiMJB 2 4 7 

2-(4-7'D ; E-2-7j^nt>i;jl/)-3-x h*->t? u vy 




MS jb/z (ESI: MH + ) : 310.0 



mm B 2 4 8 




MS isA (ESI: MH + ): 324.0 
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2-(4-7d ; e-2-7;1/2|-d^>^;1/)-3-7' h^S/t? U 
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B 2 5 0 



WO 02/04626 



PCT/JP01/05899 



-18 9- 




MS m/z (ESI: MH + ): 352.1 
^Jg^iJB 2 5 1 

2-(4-yn^-2-7;i/^D^>^;i/)-3-(^^i/;i/7i-^ri/)if u ^> 




MS m/z (ESI: MH + ): 366.0 
MMM B 2 5 2 

2-(4-^p ;^ d s;;i/ )-3-(2-7 0 x h^>)£ U 




MS */* (ESI : MH + ) : 328.0 
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MS m/z (ESI: MH + ): 342.0 

mmmB 254 
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mnm b 2 5 5 

2-(4-7*D^-2-7;P7|-D^>^;i/)-3-(2 3 2 5 2- h U 7Wni h **y)Yi 




MS jj/s (ESI: MH + ): 364.0 
H^JB 2 5 6 

2-(4-7*D^-2-7;i/^-D^>^;i/)-3-(3,3,3- h V 7;i/^D 7p#^> ) 




MS jdA (ESI: MH + ) : 378.0 
MMB2 5 7 
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m (d 5q%ut iz & % m>h mm* worn t Ltzo^mm^^m^m^m 

1 t^to 



l 





IC50 (jig/ml) 


i- (4-7^;u^>^;i/) -f v^y 'J> {%M®\ 


IB 2 ) 


0.39 


ni-{3-h-(i-^ ; 'J ;u^^;i/)7 






-2-7* D K = ;i/}7'-b h7U* (UMB 6 0 ) 


6.25 


Ni-{3-[4-(i->r ij;Mf^7i-*] 








B 7 3 ) 


50 




(*MUNB 8 5 ) 


0.20 


4-(4-7"?;i/'<>^;U)5 L ^7 [3,2-c]t: 'J y > (j 


gS£0!lB 18 7) 


0.78 


7-(4-7~5 : -;i/^ > s^i/)^ y [2,3-cjtr >; y > (a 


%MMB 19 5) 


0.39 


2-(4-7"^;U^>^;i/)-3-/ h*3/KUS>> 


JS0IB 2 3 1 ) 


0.78 


2-(4-7*?-;U^> ^ ;i/)-3,4-y ^ b 3f f U > 


(£JK0!B 2 4 2 ) 


0.78 
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TIB (a) fr£ (e) ©l>-f ftfr £f3©0DNA o 

(a) iE?!J#-t : 2, 4, 6, 2 8 , 4 0 £ tz & 5 9 (3f3«6© T 5. y W. 

(b) !B^J#-t : 1, 3, 5s 27, 39, 41, 54£fci±58fcf3 

(c) : 1 , 3, 5 , 2 7 , 3 9 , 4 1 , 5 4 $fctt5 8fcS3 
Xf^DNAo 

(d) @B#)#-t :2, 4, 6, 28, 4 0 Jfc(i5 9 tfBiS©:^ y 

teWXZtltzT K J ME?llfr £>&&MGjf£rJ- h*t5 DNA 0 

(e) lE^JS"^ : 2 9#l>*3 1 £ 3 ^ {iiB^J#^ : 2 9SV-3 0£7^ 
>f7-i LTiii|§£ft3DNA 0 



2 . *(omffe®kn£&t)Mm(DMmm£&ttz>m7>-}]-m&n& 

*»'J>**4f^ffl**r-r«fifi3K43- KfSx TIB (a) f, (e) 
©VN-rtl^(z|3m©DNAo 




WO 02/04626 



PCT/JP01/05899 



-19 3- 

( a) E7!!#-t :2 S 4. 6, 2 8 S 4 0 & 5 9 £f3«B©T$. J M 
S5SA»e)**SfiR*=i - Ki-SDNAo 

(b) mmm-B :1s 3, 5, 2 7 N 39, 4 1 N 5 4Stli5 8 fcffl 
f&©^I2?0£^trDNAo 

(c) mm#^ :1s 3 s 5, 27 N 3 9, 4 1 , 5 4gcfcJ±5 8 id IB 

X1-?.DNAo 

(d) IB?'J#-t :2s 4, 6s 28s 40lfeii59 fci3«4©T^ ;m 

itmxZtifzT $ yttR^Jfrfe&SgeH&n-Kt-SDNAo 

(e) iB^J#-^ : 2 9 RXI 3 1 ft 4 ^ t4IB90#^ : 2 9&£>*3 0 
^T-i:LTiii|ig^ti§DNAo 

3 . g|$£ 1 2 fcfB*®DNAfc: J; h'^nsseSo 

4 . If ^11 1 * fctt 2 fc|B«ODNA*sffX*nfe^^^- 0 

5 . flft$3 1 £fcfcfc 2 fcfS«©DNAi;fctt»$JS4 fcfBf&©^**-£ 

6. Bf^fcJi 3 izmm<Dm&nftmffl%mLT^%nw-z$>%s 

5 £fatt<Z>7&9Mg&tt. 

7 . H$£ 3 fcf3ii©^fiff©M#^IIbTV^Jl® 
9 . 3 fc§B«©ga*fc££*3tn;fto 
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(b)^K®t:j3^aGPI7 > >*--saK©jiJiag^©|fcSI*4tfttH1"4 
x@ s 

mmzvtzm&ttt&LZs x*i (b) fc*v^Ttftffi^n*GPiT>*- 

i 2 . it mn i osfciii i tia®©** y -->?iz & d fiia 
1 3 . xiifc*^TGPiT>*--aejt©j(aijias^©(ft3Si«ia*-r*'fti 

1 5 . 

-*5*(I) 
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(i^X^f^ £ fetes* -S(0) 2 - T»§t;b£*i£^£ 

R^C *^" > ^) 3 

i 5a jo£Wtem-%tzizmm&-DT, 7kmm?, nx^x 

2a i±-it£&oT N mwkznx^xb &\,^>-$ >m, m&ztix^x 
% x^t: v v>m, mmztix^xb ta-/i/^ li^nt^t 

ftT^T& e^T^i^./-;!/^ c? tit T & <fc T s / — .^I/Spu 

R 3 \ * &W A &m-£tzl±mgt<ii^XZfo?tis JkMm*, >\u>fy 

,- e 7;i/*;i/£ x C^T^D^Ss C w ?;i/>rr;H, C 2 . 6 T;i/^r 

5£ -C(0)NR 7a R 7b (5$*, R 7a £ J; ^*R 7b tt (rI- t «^BM ^ o T € tl^tlTk 

mm^s &tz\±c 1 . 6 r)]/*)i&zm&Tz>) ^ ^ -co 2 R 7a (s+n R 7a a 

iiafB£tl£:l^il££;i*"r3) N 5$ -S(0) n R 7a nfci:Ofcv>b2 0 

Hgfc£jiR* iTSo R 78 {itulB^ah(5lita^i(P*-r§) , 5$ -S(0) 2 NR 7a R 7 
b (^*s R 7a ^il>*R 7b lilufB^^i:PI^«^iii*1-^>) s S 
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-N 

R 5b 

(s^x 2 ^^^^, ajv**-;^ sfcttas -s(o) 2 - xmt>$ti%m% 

t*f 3) -e^fc^^^.^, £ fetes* 
-z 1 -z 2 

(^4>s Z'tei^^s i^M^ h*^l/>^ N £fe&x^- 1/ >^£7i 
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1 7 . 

-ittS(II) 

Ar R 3b 



C^^ArttTHB^i (Ilia) - (Illf) 

(Ilia) (|||b) (Illc) (Illd) 




ift-f £ ; 
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(5£*X 3 fc£#fi!i^rs Ztzteft -S(0) z - t^b^nsi 

£lii*-r£ ; 

R'\ R 2b &-||£&oTp<^l/>^;fr^>^ *fct±l,2-3:^V>s;^-^ 
^i^MLTU^o ft a Sill* £3111*1-3 ; 

R 3 \ * £^R 4b &|SJ-£fc&*BM&oT^ft;eft s zfcJfcH-^ /\D^> 

C 1 . 6 T;i/^;i/S> c H 7;i/3^j/S, C 2 . 6 t;v^-;i/S> c 2 . 6 T;i/*^;i/^ N 

z 1b_ z 2b 

(^^s Z lb (±#^^r, tr-i/>^, Sfcfctx^- v ; 
Z 2b (i^|g^ s $ fctt 0 &^ t 4 fiO«Sl*Tf KiJi^ftT % JiM^T* 

*;i/**3Si*-rs) T^t)^ft§s§icJ*-r-2.o ; 

fc£L(U Ar# s R lb £J;^R 2b #i:& fcTkJfcJR^T&SKnBsS (Hid) 
T-H*)£ ft Stilus (2) R 3b £fc&R 4b ©^& < ^fc-;£#7j<fSJi^£ 

ttz&swyyM^Tifo t)> Ar^s R lb £ <fc t>*R 2b # i: * 
fjtJI^£;H£^ h *S/^£icP#T£]iufS^ ( 1 1 Ic) T*Hfc>£ft3+#£\ , 
(3) R 3b ££&R 4b ©>i>& < t b-Jiifiykmm : ?*7jiL, fc5-##zK 
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R lb & £tfR 2b fri: & **>££&i*t£ iuf3^ 

(IIIc)t?^t)^n^^^rs £fcfct (4) Ar#s R lb #*$]|C^-T?R"#*;i/ 

( II Id) fib^ti^l^Ko ) Hw^nSft^ft* t < tt*©« 
1 8 . 

TSfc^ft, fro R 3b #7j<JitJi^£Tii»fcT £*§££l&v>£ N 

19. 

-JR&OIIC2) 




R lc <ituf3^a^l5lica^^i*-r^) T-Ht^ti^STcfc t) s R 2b 
**2fc*JK^-Ci&e>s R 3b fr7j<^^^^iiB*-r (2) R 3b tfe(iR 4b 
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(3) R 3b i;fcfci:R 4b ©4>&< fcfc-^ffjJcJRE^fcwU 

2 0 . tft*Mf^ffl4*rSll*a 1 7f3i&©milM 
2 1. R 3 \ ££t>*R 4a ©5 1E>'J>& < 1-DtK S -C(0)NR 7a R 7b (sS;*, 
R 7a ^5 J;^R 7b (i»lulB^^^Him«^^P*-ri») v 5S -C0 2 R 7a (S^s R 7 
a tttaI3^»^|5l«^§^R*-r^) s 5£ -S(0)„R 7a (5$>K nfcfcO&^l, 
2<Z)It$lB|t§o R 7a liluIB^a^|5lE«^itP*-r-5) n 5$ -S(0) 2 N 
R 7a R 7b (5*# N R 7a ^3J;tFR 7b {ilufB^^i:l5im«$Scn*t--2>) N 

-/^ 

(5t*X\ R 5b & <tt>*R 6b {ifff3^«i:III^#^^P*-r?.) TH;b£ti3S, 
£ feiil* 0 b 4fl<z>HJfcas-eit!fc£'*iT % J: v^c,. 6 t;v=i 
&i*U ^fciiR 3a i:R 4a (i-^(i^oT N tfcttl, 

2 2. mil®#ffi£^-rMbi^#, (l)M>Wv^;iJ>, 
( 2 ) l-(4-^n^^>^;i/)>f v^;ij>, ( 3 ) l-(4-£ dd^>^M 
^v*;u % a (4) 1-(4-7Wo/<>^Hv + ;ija (5)1- 
(4-3- K^>^;i/M »; > s ( 6 ) i-(3-^< ^ji^y^ji)-( 
j v ( 7 ) i-(4-y y »; > N ( 8 ) i-(3,4-^p< 

^;!^>^;i/H v^;'j>, ( 9 ) H3-* h ;u ) >r / U 

^ (10) i-(h^^^>^jv)^v^;ij>, (11) l-(3,4- 
^i/>yt^^>^>^Hv^;ij>, (12) l-(4-^>^;i/3j-^ 
5/^>y;v)-f (13) l-(4->7M>i;ji/)^ y^;ij 
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(14) l-(4-- Fd^>^Hv^;ij> v (15) l-(4-7 * J ^> 
^Hv + ;'J>, (16) i-(4-p< h^i/^>$J;v)-6,7-^^nD- 

V^py U >s (17) l-(4-^< h *S/-2-x h D-^>i;;i/)-^ U 
>s (18) l-(4-p< h^^^>^jM-6,7-^f l/>^t^r^-^V^; 

u >s (19) i-(2-t^ y-4-p< h^^>-^>^;i/)-f v^y; >s (2 

0)l-(4-p< h^r^^>^;i/)-7-h h^>--T U 

( 2 1 )l-(4-^>^;i/^^S/^>^;i/)-6 3 7-^^ h v^;ij > s 

(22) l-(4-^ h dr^^>^;i/)-6,7-^^ h**/-^ U (2 

3 ) l-(4-^< h 3^>-2-x h D-^>^;i/)-^ v^;ij> s (24) 3-[4- 

(Wv^;'JJMf;i/)7iy^i/]7ntf;vs/7r h\ (2 5 ) i-[4- 
(2,2,3,3-x h =y 7 7n#*i/)^>i?)i]j y^;ij>, (26) 
l-[4-(2-e^ U ^7 x h ^J^^H v^p; y > N (2 7) 4-(l- 
>T U ^;^)7 x -;K2- ; e;1/7 ^- >J yxf ;i/)x-tJK( 2 8 ) 

l-[4-(2-p< h dp^x h^ri/)^>^;i,]^ y U > N (29) tf-{2-[4- 

(W v^;'j;Mf;i/)7i;dr^]i^jbHi-i;^ji/7;>, (3 
o ) i-[4-(7i^j^^f^>H>i;ji/]^ yjp;ij>, (31) l-{4-[(2 

V JV)**c*/)'<>i;)] / }j V*J U > N ( 3 2 ) H4--Y V7* h 
dr^^>^;i/)^ 7*7 U > N (33) l-[4-(2-7x;Jri/i b *:>)^ 

>^;i/H v*7 u (34) p< ^;b2-[4-(w y *7 y ;m ^;i/)7 

x7^>]7*-fc5F-K (3 5) 2-[4-(W y*7 'J;Mf j|/)7i^ 

:>]-i-x#7-;k (3 6) t-7*?-;i/JH2-[4-( W v^p; 

7i7ipi/]xfj|/}*-;^-h, (3 7) l-{4-[3-(^ h v h K D -2H 
-2-t5n;i/^dri/)7'D^^rS/]^>^;i/}^ V^r-y U (3 8) 2-[4 

-(W 7*7 'J;M?-;V)7i;dr^] -l-x^>T^> N (3 9) l-[4 
-(3-e^U ^7 7d#^>K>^;i,H y*7 U>^ (4 9) 3-[4-(l- 
^v^;ijjMfji/)7i 7 **>]-i-:7o>17 (41) l-[4-(2- 
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( 4 4 )l-(4-{3-[4-(4-7 DD7iUl/)lf^7^y]7D^>i/H>^ 
;b)^V^y'J>s (45)4-(WV^;iJJMfjl/)7-iJ>, (46) 
tf-[4-(W V^y iJjMfjl/)7i-;i/]7^>75 h\ (4 7) #-[4-(l 
7*7 'JJMfJl/)7i-M7D/t>7; h\ (4 8) #-[4-(l--T V 

*y U;i/^^-;v)7 i-ji/]-i-x^>x/b7t>7^ h\ (4 9) f[4- 

(W V*J V x -;i/]-#-p< ^;i/-^7 >7;i/7 * >T ^ Hn 

(50) ^-[4-( 1 — ( v^;tj;^ *-;i/)7 x-;i/]-^-^^-;i/T ^ > s (5 
1 ) JH4-(l— f 7*7 'j;Mf;H7x-;H-f7D tvi/T^ > N 
(52) JH4-(W U;i/p< ^;i/)7 3i -;i/]-yi/-^f-;i/-^-7°D 
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Candida albicans Genomic DNA 
probe: S.cerevisiae GWT 1cds 
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SEQUENCE LISTING 

<110> Eisai Co. , Ltd. 

<120> GPI anchored protein transporter gene GWT1 

<130> E1-A0101Y1P 

<150> JP 2000-206968 
<151> 2000-07-07 

<150> JP 2000-316027 
<151> 2000-10-17 

<160> 63 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1497 
<212> DNA 

<213> Saccharorayces cerevisiae 

<220> 

<221> CDS 

<222> (1).. (1494) 
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<400> 1 

atg gca aca gta cat cag aag aat atg teg act tta aaa cag aga aaa 48 
Met Ala Thr Val His Gin Lys Asn Met Ser Thr Leu Lys Gin Arg Lys 

1 5 10 15 

gag gac ttt gtg aca ggg etc aat ggc ggt tct ata aca gaa att aac 96 
Glu Asp Phe Val Thr Gly Leu Asn Gly Gly Ser He Thr Glu He Asn 

20 25 30 

gca gtg aca tea att get ttg gta act tac ata tea tgg aac tta ttg 144 
Ala Val Thr Ser He Ala Leu Val Thr Tyr He Ser Trp Asn Leu Leu 

35 40 45 

aaa aat tec aac ctt atg cct cct ggc att tec age gtg caa tac ata 192 
Lys Asn Ser Asn Leu Met Pro Pro Gly He Ser Ser Val Gin Tyr lie 

50 55 60 

att gat ttt gca ttg aac tgg gtt get ttg ctt eta tct att act att 240 
He Asp Phe Ala Leu Asn Trp Val Ala Leu Leu Leu Ser He Thr He 
65 ' 70 75 80 

tat get agt gaa cca tac ctt eta aac acg eta ata ctg tta cct tgt 288 
Tyr Ala Ser Glu Pro Tyr Leu Leu Asn Thr Leu He Leu Leu Pro Cys 

85 90 95 

ttg etc gca ttc ata tat gga aaa ttt act age teg agt aaa cct tct 336 
Leu Leu Ala Phe He Tyr Gly Lys Phe Thr Ser Ser Ser Lys Pro Ser 

100 105 110 

aat cca ata tac aat aaa aaa aaa atg att aca cag egg ttc caa eta 384 
Asn Pro He Tyr Asn Lys Lys Lys Met lie Thr Gin Arg Phe Gin Leu 
115 120 125 
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gaa aaa aag ccg tat att act gcg tat cgt ggt ggg atg ctt att ctg 432 
Glu Lys Lys Pro Tyr He Thr Ala Tyr Arg Gly Gly Met Leu lie Leu 

130 135 140 

act get att gec ate ttg get gta gat ttt cca att ttc cca agg agg 480 
Thr Ala He Ala He Leu Ala Val Asp Phe Pro He Phe Pro Arg Arg 
145 150 155 160 

ttt gec aag gtg gaa act tgg ggg aca tec ctg atg gat ctt ggt gta 528 
Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Leu Met Asp Leu Gly Val 

165 170 175 

gga tea ttc gtt ttc agt aac ggt att gtt tct tct agg gca ctg ttg 576 
Gly Ser Phe Val Phe Ser Asn Gly He Val Ser Ser Arg Ala Leu Leu 

180 185 190 

aaa aac eta age ttg aag agt aaa ccc age ttc tta aaa aat gca ttt 624 
Lys Asn Leu Ser Leu Lys Ser Lys Pro Ser Phe Leu Lys Asn Ala Phe 

195 200 205 

aat gee tta aaa tea gga gga act eta ttg ttc eta gga ttg ctg agg 672 
Asn Ala Leu Lys Ser Gly Gly Thr Leu Leu Phe Leu Gly Leu Leu Arg 

210 215 220 

ttg ttt ttt gta aaa aat ttg gaa tat caa gaa cat gtc aca gaa tat 720 
Leu Phe Phe Val Lys Asn Leu Glu Tyr Gin Glu His Val Thr Glu Tyr 
225 230 235 240 

ggg gtt cat tgg aat ttt ttt ate acc eta tea ttg ttg cca ctt gta 768 
Gly Val His Trp Asn Phe Phe He Thr Leu Ser Leu Leu Pro Leu Val 

245 250 255 

ttg acc ttt att gat ccc gtc aca aga atg gtt cca cgc tgc tea att 816 
Leu Thr Phe He Asp Pro Val Thr Arg Met Val Pro Arg Cys Ser He 
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260 265 270 

gca ata ttc att tea tgc att tat gaa tgg eta ctt tta aag gac gat 864 
Ala He Phe He Ser Cys He Tyr Glu Trp Leu Leu Leu Lys Asp Asp 

275 280 285 

cgc act tta aac ttt tta att ttg get gat aga aat tgt ttc ttc agt 912 
Arg Thr Leu Asn Phe Leu He Leu Ala Asp Arg Asn Cys Phe Phe Ser 

290 295 300 

get aat aga gaa ggc ate ttc tea ttt eta ggt tat tgc teg att ttt 960 
Ala Asn Arg Glu Gly He Phe Ser Phe Leu Gly Tyr Cys Ser He Phe 
305 310 315 320 

ctt tgg ggc caa aac acg gga ttt tac ttg ttg gga aat aaa cca act 1008 
Leu Trp Gly Gin Asn Thr Gly Phe Tyr Leu Leu Gly Asn Lys Pro Thr 

325 330 335 

tta aac aat ctt tat aag cct tct acg caa gac gta gtt gca gca tea 1056 
Leu Asn Asn Leu Tyr Lys Pro Ser Thr Gin Asp Val Val Ala Ala Ser 

340 345 . 350 

aag aag tct teg act tgg gac tat tgg act tea gta acc cca tta agt 1104 
Lys Lys Ser Ser Thr Trp Asp Tyr Trp Thr Ser Val Thr Pro Leu Ser 

355 360 365 

ggc etc tgt ata tgg agt aca att ttt ctt gtt ate age cag ttg gtt 1152 
Gly Leu Cys He Trp Ser Thr He Phe Leu Val He Ser Gin Leu Val 

370 375 380 

ttt caa tac cat cct tat agt gtt tea aga agg ttt get aac tta cca 1200 
Phe Gin Tyr His Pro Tyr Ser Val Ser Arg Arg Phe Ala Asn Leu Pro 
385 390 395 400 

tat act ttg tgg gtc att act tat aat tta eta ttt ttg act ggg tac 1248 
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Tyr Thr Leu Trp Val He Thr Tyr Asn Leu Leu Phe Leu Thr Gly Tyr 

405 410 415 

tgc ttg act gac aaa att ttc ggt aat tct teg gaa tat tat aaa gtt 1296 
Cys Leu Thr Asp Lys lie Phe Gly Asn Ser Ser Glu Tyr Tyr Lys Val 

420 425 430 

gec gaa tgc ttg gaa tea ate aac tec aat ggg ttg ttt tta ttt ttg 1344 
Ala Glu Cys Leu Glu Ser He Asn Ser Asn Gly Leu Phe Leu Phe Leu 

435 440 445 

ttg gca aat gtc tct act ggt tta gtc aat atg tct atg gtc acg ata 1392 
Leu Ala Asn Val Ser Thr Gly Leu Val Asn Met Ser Met Val Thr He 

450 455 460 

gat tct tea ccc tta aaa tea ttc ctg gtt ttg ttg gca tac tgc tea 1440 
Asp Ser Ser Pro Leu Lys Ser Phe Leu Val Leu Leu Ala Tyr Cys Ser 
465 470 475 480 

ttc ata get gtc ata teg gtt ttc ttg tat aga aaa aga ata ttc att 1488 
Phe He Ala Val He Ser Val Phe Leu Tyr Arg Lys Arg He Phe He 

485 490 495 

aag eta taa 1497 
Lys Leu 



<210> 2 
<211> 498 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<400> 2 

Met Ala Thr Val His Gin Lys Asn Met Ser Thr Leu Lys Gin Arg Lys 

1 5 10 15 

Glu Asp Phe Val Thr Gly Leu Asn Gly Gly Ser lie Thr Glu lie Asn 

20 25 30 

Ala Val Thr Ser He Ala Leu Val Thr Tyr He Ser Trp Asn Leu Leu 

35 40 45 

Lys Asn Ser Asn Leu Met Pro Pro Gly He Ser Ser Val Gin Tyr He 

50 55 60 

He Asp Phe Ala Leu Asn Trp Val Ala Leu Leu Leu Ser He Thr He 
65 70 75 80 

Tyr Ala Ser Glu Pro Tyr Leu Leu Asn Thr Leu He Leu Leu Pro Cys 

85 90 95 

Leu Leu Ala Phe He Tyr Gly Lys Phe Thr Ser Ser Ser Lys Pro Ser 

100 105 110 

Asn Pro He Tyr Asn Lys Lys Lys Met lie. Thr Gin Arg Phe Gin Leu 

115 120 125 

Glu Lys Lys Pro Tyr He Thr Ala Tyr Arg Gly Gly Met Leu He Leu 

130 135 140 

Thr Ala He Ala He Leu Ala Val Asp Phe Pro He Phe Pro Arg Arg 
145 150 155 160 

Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Leu Met Asp Leu Gly Val 

165 170 175 

Gly Ser Phe Val Phe Ser Asn Gly He Val Ser Ser Arg Ala Leu Leu 

180 185 190 

Lys Asn Leu Ser Leu Lys Ser Lys Pro Ser Phe Leu Lys Asn Ala Phe 
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. 195 200 205 

Asn Ala Leu Lys Ser Gly Gly Thr Leu Leu Phe Leu Gly Leu Leu Arg 

210 215 220 

Leu Phe Phe Val Lys Asn Leu Glu Tyr Gin Glu His Val Thr Glu Tyr 
225 230 235 240 

Gly Val His Trp Asn Phe Phe He Thr Leu Ser Leu Leu Pro Leu Val 

245 250 255 

Leu Thr Phe lie Asp Pro Val Thr Arg Met Val Pro Arg Cys Ser lie 

260 265 270 

Ala He Phe He Ser Cys He Tyr Glu Trp Leu Leu Leu Lys Asp Asp 

275 280 285 

Arg Thr Leu Asn Phe Leu He Leu Ala Asp Arg Asn Cys Phe Phe Ser 

290 295 300 

Ala Asn Arg Glu Gly He Phe Ser Phe Leu Gly Tyr Cys Ser lie Phe 
305 310 315 320 

Leu Trp Gly Gin Asn Thr Gly Phe Tyr Leu Leu Gly Asn Lys Pro Thr 

325 330 335 

Leu Asn Asn Leu Tyr Lys Pro Ser Thr Gin Asp Val Val Ala Ala Ser 

340 345 350 

Lys Lys Ser Ser Thr Trp Asp Tyr Trp Thr Ser Val Thr Pro Leu Ser 

355 360 365 

Gly Leu Cys He Trp Ser Thr He Phe Leu Val He Ser Gin Leu Val 

370 375 380 

Phe Gin Tyr His Pro Tyr Ser Val Ser Arg Arg Phe Ala Asn Leu Pro 
385 390 395 400 

Tyr Thr Leu Trp Val He Thr Tyr Asn Leu Leu Phe Leu Thr Gly Tyr 
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405 410 415 

Cys Leu Thr Asp Lys He Phe Gly Asn Ser Ser Glu Tyr Tyr Lys Val 

420 425 430 

Ala Glu Cys Leu Glu Ser He Asn Ser Asn Gly Leu Phe Leu Phe Leu 

435 440 445 

Leu Ala Asn Val Ser Thr Gly Leu Val Asn Met Ser Met Val Thr He 

450 455 460 

Asp Ser Ser Pro Leu Lys Ser Phe Leu Val Leu Leu Ala Tyr Cys Ser 
465 470 475 480 

Phe He Ala Val He Ser Val Phe Leu Tyr Arg Lys Arg He Phe He 
485 490 495 

Lys Leu 

<210> 3 
<211> 1458 
<212> DNA 

<213> Candida albicans 

<220> 

<221> CDS 

<222> (1).. (1455) 

<400> 3 

atg tea teg tct tta aaa caa ttg aaa gaa caa ttt gtc tea gat ttg . 48 
Met Ser Ser Ser Leu Lys Gin Leu Lys Glu Gin Phe Val Ser Asp Leu 
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1 5 
act ggt ggc aca att gaa 
Thr Gly Gly Thr He Glu 
20 

tea tct tat ttg tec ttt 
Ser Ser Tyr Leu Ser Phe 
35 

get ttg att tac gac tac 
Ala Leu lie Tyr Asp Tyr 
50 

att act gtt tat age aac 
He Thr Val Tyr Ser Asn 
65 70 
att cca tea tta gtt ata 
He Pro Ser Leu Val He 
85 

tct tea ccc cat aga caa 
Ser Ser Pro His Arg Gin 
100 

eta ttg ccg aga aaa caa 
Leu Leu Pro Arg Lys Gin 
115 

ata att act aat eta get 
He He Thr Asn Leu Ala 
130 

aga aga ttt gee aaa gtg 



9/8 2 
10 

gaa att tat get gta acc 
Glu He Tyr Ala Val Thr 
25 

aga ttg ttg aaa aag tct 
Arg Leu Leu Lys Lys Ser 
40 

att ctt aat gtg ttg aca 
He Leu Asn Val Leu Thr 
55 60 
age cct tct tat ttg cat 
Ser Pro Ser Tyr Leu His 
75 

tat eta gtg aat tac cat 
Tyr Leu Val Asn Tyr His 
90 

aat gat aca aaa gaa gat 
Asn Asp Thr Lys Glu Asp 
105 

ttt ata aca gee tat cgt 
Phe He Thr Ala Tyr Arg 
120 

ata tta get gtt gat ttt 
He Leu Ala Val Asp Phe 
135 140 
gaa aca tgg ggc acg tea 



15 

agt ata gca tta 96 
Ser He Ala Leu 
30' 

ctt ggt gat tta 144 
Leu Gly Asp Leu 
45 

att eta gca tec 192 
He Leu Ala Ser 

tat ttt att gtt 240 
Tyr Phe lie Val 
80 

gtt gag aaa cca 288 
Val Glu Lys Pro 
95 

aaa teg gac gaa 336 
Lys Ser Asp Glu 
110 

tct caa atg ttg 384 

Ser Gin Met Leu 

125 

cct att ttc cca 432 
Pro He Phe Pro 

atg atg gat tta 480 
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Arg Arg Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu 

145 150 155 160 

gga gtt ggg teg ttt gtg ttc tec atg ggg ttg get aat tct cga caa 528 

Gly Val Gly Ser Phe Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gin 

165 170 175 

ttg ate aag aac cac ace gac aac tac aaa ttt agt tgg aag agt tat 576 
Leu He Lys Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr 

180 185 190 

ttg aaa aca ate aag cag aac ttt ate aag tea gtg cct ata ctt gtt 624 
Leu Lys Thr He Lys Gin Asn Phe He Lys Ser Val Pro He Leu Val 

195 200 205 

tta gga get att cgt ttt. gtt agt gtt aag caa ttg gac tat cag gaa 672 
Leu Gly Ala He Arg Phe Val Ser Val Lys Gin Leu Asp Tyr Gin Glu 

210 215 220 

cac gaa aca gag tat gga ate cat tgg aat ttt ttc ttc aca tta ggg 720 
His Glu Thr Glu Tyr Gly He His Trp Asn Phe Phe Phe Thr Leu Gly 
225 230 235 240 

ttc ttg cca att gta ttg gga ata tta gac ccg gtg ttg aat ttg gtt 768 
Phe Leu Pro He Val Leu Gly He Leu Asp Pro Val Leu Asn Leu Val 

245 250 255 

cca cgc ttc ata ata gga att ggt ate tea att get tat gag gta gcg 816 
Pro Arg Phe He He Gly He Gly He Ser He Ala Tyr Glu Val Ala 

260 265 270 

ttg aat aag act ggt ttg ttg aag ttc att ttg age age gaa aac aga 864 
Leu Asn Lys Thr Gly Leu Leu Lys Phe He Leu Ser Ser Glu Asn Arg 
275 • 280 285 
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ctt gaa tct etc ate acc atg aat aaa gaa ggt att ttt teg ttt att 912 
Leu Glu Ser Leu He Thr Met Asn Lys Glu Gly He Phe Ser Phe He 

290 295 300 

gga tat ctt tgt att ttt ata att ggt cag tct ttt ggg tea ttt gtt 960 
Gly Tyr Leu Cys He Phe He He Gly Gin Ser Phe Gly Ser Phe Val 
305 310 315 320 

tta aca ggc tac aaa aca aag aac aac tta ata acc att age aaa att 1008 
Leu. Thr Gly Tyr Lys Thr Lys Asn Asn Leu He Thr He Ser Lys He 

325 330 335 

cgt att tea aaa aaa caa cac aag aaa gag ctg ctg ctg ttt ttc tea 1056 
Arg He Ser Lys Lys Gin His Lys Lys Glu Leu Leu Leu Phe Phe Ser 

340 345 350 

gtc gec act act cag gga tta tat ttg gca tgt ate ttc tat cac tta 1104 
Val Ala Thr Thr Gin Gly Leu Tyr Leu Ala Cys He Phe Tyr His Leu 

355 360 365 

get ttc agt ttg ttc ate age aac tta tea ttc ttg caa cca att tea 1152 
Ala Phe Ser Leu Phe He Ser Asn Leu Ser Phe Leu Gin Pro He Ser 

370 375 * 380 

aga cga ttg gee aat ttc ccc tac gtc atg tgg gtc gtt teg tac aat 1200 
Arg Arg Leu Ala Asn Phe Pro Tyr Val Met Trp Val Val Ser Tyr Asn 
385 390 395 400 

get acg ttt tta tta tgt tat gac tta att gaa aaa ttt ate ccg ggg 1248 
Ala Thr Phe Leu Leu Cys Tyr Asp Leu He Glu Lys Phe He Pro Gly 

405 410 415 

aac ctt act tct act gta ttg gac tct att aat aac aat ggt tta ttt 1296 
Asn Leu Thr Ser Thr Val Leu Asp Ser He Asn Asn Asn Gly Leu Phe 
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420 425 430 

ate ttc ttg gtc age aat tta tta aca ggg ttt att aac atg tec ate 1344 
He Phe Leu Val Ser Asn Leu Leu Thr Gly Phe He Asn Met Ser He 

435 440 445 

aac act ttg gaa act age aat aaa atg gca gtg att ate ttg att ggc 1392 
Asn Thr Leu Glu Thr Ser Asn Lys Met Ala Val He He Leu lie Gly 

450 455 460 

tat agt ctt act tgg aca ttg etc gec tta tat ttg gat aag agg aag 1440 
Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys 
465 470 475 480 

ate tac ate aag ctt tag 1458 
He Tyr lie Lys Leu 
485 



<210> 4 
<211> 485 
<212> PRT 

<213> Candida albicans 
<400> 4 

Met Ser Ser Ser Leu Lys Gin Leu Lys Glu Gin Phe Val Ser Asp Leu 

1 5 10 15 

Thr Gly Gly Thr He Glu Glu He Tyr Ala Val Thr Ser He Ala Leu 

20 25 30 

Ser Ser Tyr Leu Ser Phe Arg Leu Leu Lys Lys Ser Leu Gly Asp Leu 
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35 40 45 

Ala Leu He Tyr Asp Tyr He Leu Asn Val Leu Thr He Leu Ala Ser 

50 55 60 

He Thr Val Tyr Ser Asn Ser Pro Ser Tyr Leu His Tyr Phe He Val 
65 70 75 80 

He Pro Ser Leu Val He Tyr Leu Val Asn Tyr His Val Glu Lys Pro 

85 90 95 

Ser Ser Pro His Arg Gin Asn Asp Thr Lys Glu Asp Lys Ser Asp Glu 

100 105 110 

Leu Leu Pro Arg Lys Gin Phe He Thr Ala Tyr Arg Ser Gin Met Leu 

115 120 125 

He He Thr Asn Leu Ala He Leu Ala Val Asp Phe Pro He Phe Pro 

130 135 140 

Arg Arg Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu 
145 150 155 160 

Gly Val Gly Ser Phe Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gin 

165 170. 175 

Leu He Lys Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr 

180 185 190 

Leu Lys Thr He Lys Gin Asn Phe He Lys Ser Val Pro He Leu Val 

195 200 205 

Leu Gly Ala He Arg Phe Val Ser Val Lys Gin Leu Asp Tyr Gin Glu 

210 215 220 

His Glu Thr Glu Tyr Gly He His Trp Asn Phe Phe Phe Thr Leu Gly 
225 230 235 240 

Phe Leu Pro He Val Leu Gly He Leu Asp Pro Val Leu Asn Leu Val 
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245 

Pro Arg Phe He He 
260 

Leu Asn Lys Thr Gly 
275 

Leu Glu Ser Leu He 
290 

Gly Tyr Leu Cys He 
305 

Leu Thr Gly Tyr Lys 
325 

Arg He Ser Lys Lys 
340 

Val Ala Thr Thr Gin 
355 

Ala Phe Ser Leu Phe 
370 

Arg Arg Leu Ala Asn 
385 

Ala Thr Phe Leu Leu 
405 

Asn Leu Thr Ser Thr 
420 

He Phe Leu Val Ser 
435 

Asn Thr Leu Glu Thr 



1 4/8 2 
250 

Gly He Gly He Ser He 
265 

Leu Leu Lys Phe He Leu 
280 

Thr Met Asn Lys Glu Gly 
295 

Phe He He Gly Gin Ser 
310 315 
Thr Lys Asn Asn Leu He 
330 

Gin His Lys Lys Glu Leu 
345 

Gly Leu Tyr Leu Ala Cys 
360 

He Ser Asn Leu Ser Phe 
375 

Phe Pro Tyr Val Met Trp 
390 395 
Cys Tyr Asp Leu He Glu 
410 

Val Leu Asp Ser He Asn 
425 

Asn Leu Leu Thr Gly Phe 
440 

Ser Asn Lys Met Ala Val 



PCT/JP01/05899 



255 

Ala Tyr Glu Val Ala 
270 

Ser Ser Glu Asn Arg 

. 285 

He Phe Ser Phe He 
300 

Phe Gly Ser Phe Val 
320 

Thr He Ser Lys He 
335 

Leu Leu Phe Phe Ser 
350 

He Phe Tyr His Leu 
365 

Leu Gin Pro He Ser 
380 

Val Val Ser Tyr Asn 
400 

Lys Phe He Pro Gly 
415 

Asn Asn Gly Leu Phe 
430 

He Asn Met Ser He 
445 

He He Leu He Gly 
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450 455 460 

Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys 
465 470 475 480 

He Tyr He Lys Leu 
485 



<210> 5 

<211> 1458 

<212> DNA 

<213> Candida albicans 

<220> 

<221> CDS 

<222> (1).. (1455) 

<400> 5 

atg tea teg tct tta aaa caa ttg aaa gaa caa ttt gtc tea gat ttg 48 
Met Ser Ser Ser Leu Lys Gin Leu Lys Glu Gin Phe Val Ser Asp Leu 

1 5 10 15 

act ggt ggc aca att gaa gaa att tat get gta acc agt ata gca tta 96 
Thr Gly Gly Thr He Glu Glu He Tyr Ala Val Thr Ser He Ala Leu 

20 25 30 

tea tct tat ttg tec ttt aga ttg ttg aaa aag tct ctt ggt gat tta 144 
Ser Ser Tyr Leu Ser Phe Arg Leu Leu Lys Lys Ser Leu Gly Asp Leu 
35 40 45 
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get ttg att tac gac tac att ctt aat gtg ttg aca att eta gca tec 192 
Ala Leu He Tyr Asp Tyr He Leu Asn Val Leu Thr He Leu Ala Ser 

50 55 60 

att act gtt tat age aac age cct tct tat ttg cat tat ttt att gtt 240 
He Thr Val Tyr Ser Asn Ser Pro Ser Tyr Leu His Tyr Phe He Val 
65 70 75 80 

att cca tea tta gtt ata tat eta gtg aat tac cat gtt gag aaa cca 288 
He Pro Ser Leu Val He Tyr Leu Val Asn Tyr His Val Glu Lys Pro 

85 90 95 

tct tea ccc cat aga caa aat gat aca aaa gaa gat aaa teg gac gaa 336 
Ser Ser Pro His Arg Gin Asn Asp Thr Lys Glu Asp Lys Ser Asp Glu 

100 105 110 

eta ttg ccg aga aaa caa ttt ata aca gee tat cgt tct caa atg ttg 384 
Leu Leu Pro Arg Lys Gin Phe He Thr Ala Tyr Arg Ser Gin Met Leu 

115 120 125 

ata att act aat eta get ata tta get gtt gat ttt cct att ttc cca 432 
He He Thr Asn Leu Ala He Leu Ala Val Asp Phe. Pro He Phe Pro 

130 135 140 

aga aga ttt gee aaa gtg gaa aca tgg ggc acg tea atg atg gat tta 480 
Arg Arg Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu 
145 150 155 160 

gga gtt ggg teg ttt gtg ttc tec atg ggg ttg get aat tct cga caa 528 
Gly Val Gly Ser Phe Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gin 

165 170 . 175 

ttg ate aag aac cac ace gac aat tac aaa ttt agt tgg aag agt tat 576 
Leu He Lys Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr 
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180 185 190 

ttg aaa aca ate aag cag aac ttt ate aag tea gtg cct ata ctt gtt 624 
Leu Lys Thr He Lys Gin Asn Phe He Lys Ser Val Pro He Leu Val 

195 200 205. 

tta gga get att cgt ttt gtt agt gtt aag caa ttg gac tat cag gaa 672 
Leu Gly Ala He Arg Phe Val Ser Val Lys Gin Leu Asp Tyr Gin Glu 

210 215 220 

cac gaa aca gag tat gga ate cat tgg aat ttt ttc ttc aca tta ggg 720 
His Glu Thr Glu Tyr Gly He His Trp Asn Phe Phe Phe Thr Leu Gly 
225 230 235 240 

ttc ttg cca att gta ttg gga ata tta gac ccg gtg ttg aat ttg gtt 768 
Phe Leu Pro He Val Leu Gly He Leu Asp Pro Val Leu Asn Leu Val 

245 250 255 

cca cgc ttc ata ata gga att ggt ate tea att ggt tat gag gta gcg 816 
Pro Arg Phe He He Gly He Gly He Ser He Gly Tyr Glu Val Ala 

260 265 270 

ttg aat aag act ggt ttg ttg aag ttc att ttg age age gaa aac aga 864 
Leu Asn Lys Thr Gly Leu Leu Lys Phe He Leu Ser Ser Glu Asn Arg 

275 280 285 

ctt gaa tct etc ate gee atg aat aaa gaa ggt att ttt teg ttt att 912 
Leu Glu Ser Leu He Ala Met Asn Lys Glu Gly He Phe Ser Phe He 

290 295 300 

gga tat ctt tgt att ttt ata att ggt cag tct ttt ggg tea ttt gtt 960 
Gly Tyr Leu Cys He Phe He He Gly Gin Ser Phe Gly Ser Phe Val 
305 310 315 320 

tta aca ggc tac aaa aca aag aac aac tta ata acc att age aaa att 1008 
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Leu Thr Gly Tyr Lys Thr Lys Asn Asn Leu He Thr lie Ser Lys He 

325 330 335 

cgt att tea aaa aaa caa cac aag aaa gag ctg ctg ctg ttt ttc tea 1056 
Arg He Ser Lys Lys Gin His Lys Lys Glu Leu Leu Leu Phe Phe Ser 

340 345 350 

gtc gee act act cag gga tta tat ttg gca tgt ate ttc tat cac tta 1104 
Val Ala Thr Thr Gin Gly Leu Tyr Leu Ala Cys lie Phe Tyr His Leu 

355 360 365 

get ttc agt ttg ttc ate age aac tta tea ttc ttg caa cca att tea 1152 
Ala Phe Ser Leu Phe He Ser Asn Leu Ser Phe Leu Gin Pro lie Ser 

370 375 380 

aga cga ttg gee aat ttc ccc tac gtc atg tgg gtc gtt teg tac aat 1200 
Arg Arg Leu Ala Asn Phe Pro Tyr Val Met Trp Val Val Ser Tyr Asn 
385 390 395 400 

get acg ttt tta tta tgt tat gac tta att gaa aaa ttt ate ccg ggg 1248 
Ala Thr Phe Leu Leu Cys Tyr Asp Leu He Glu Lys Phe He Pro Gly 

405 .410 415 

aac ctt act tct act gta ttg gac tct att aat aac aat ggt tta ttt 1296 
Asn Leu Thr Ser Thr Val Leu Asp Ser He Asn Asn Asn Gly Leu Phe 

420 425 430 

ate ttc ttg gtc age aat tta tta aca ggg ttt att aac atg tec ate 1344 
He Phe Leu Val Ser Asn Leu Leu Thr Gly Phe He Asn Met Ser He 

435 440 445 . 

aac act ttg gaa act age aat aaa atg gca gtg att ate ttg att ggc 1392 
Asn Thr Leu Glu Thr Ser Asn Lys Met Ala Val He He Leu He Gly 
450 455 460 
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tat agt ctt act tgg aca ttg etc gec tta tat ttg gat aag agg aag 1440 
Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys 
465 470 475 480 

ate tac ate aag ctt tag 1458 
lie Tyr lie Lys Leu 
485 

<210> 6 
<211> 485 
<212> PRT 

<213> Candida albicans 



<400> 6 

Met Ser Ser Ser Leu Lys Gin Leu Lys Glu Gin Phe Val Ser Asp Leu 

1 5 10 15 

Thr Gly Gly Thr He Glu Glu He Tyr Ala Val Thr Ser lie Ala Leu 

20 25 30 

Ser Ser Tyr Leu Ser Phe Arg Leu Leu Lys Lys Ser Leu Gly Asp Leu 

35 . 40 45 

Ala Leu He Tyr Asp Tyr He Leu Asn Val Leu Thr He Leu Ala Ser 

50 55 60 

He Thr Val Tyr Ser Asn Ser Pro Ser Tyr Leu His Tyr Phe He Val 
65 70 75 80 

He Pro Ser Leu Val He Tyr Leu Val Asn Tyr His Val Glu Lys Pro 
85 90 . 95 
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Ser Ser Pro His Arg Gin Asn Asp Thr Lys Glu Asp Lys Ser Asp Glu 

100 105 110 

Leu Leu Pro Arg Lys Gin Phe He Thr Ala Tyr Arg Ser Gin Met Leu 

115 , 120 125 

He He Thr Asn Leu Ala He Leu Ala Val Asp Phe Pro He Phe Pro 

130 135 140 

Arg Arg Phe Ala Lys Val Glu Thr Trp Gly Thr Ser Met Met Asp Leu 
145 150 155 160 

Gly Val Gly Ser Phe Val Phe Ser Met Gly Leu Ala Asn Ser Arg Gin 

165 170 175 

Leu He Lys Asn His Thr Asp Asn Tyr Lys Phe Ser Trp Lys Ser Tyr 

180 185 190 

Leu Lys Thr He Lys Gin Asn Phe He Lys Ser Val Pro He Leu Val 

195 200 205 

Leu Gly Ala He Arg Phe Val Ser Val Lys Gin Leu Asp Tyr Gin Glu 

210 215 220 

His Glu Thr Glu Tyr Gly He His Trp Asn Phe Phe Phe Thr Leu Gly 
225 230 235 240 

Phe Leu Pro He Val Leu Gly He Leu Asp Pro Val Leu Asn Leu Val 

245 250 255 

Pro Arg Phe He He Gly He Gly He Ser He Gly Tyr Glu Val Ala 

260 265 270 

Leu Asn Lys Thr Gly Leu Leu Lys Phe He Leu Ser Ser Glu Asn Arg 

275 280 285 

Leu Glu Ser Leu He Ala Met Asn Lys Glu Gly He Phe Ser Phe He 
290 295 300 
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Gly Tyr Leu Cys He Phe He lie Gly Gin Ser Phe Gly Ser Phe Val 
305 310 315 320 

Leu Thr Gly Tyr Lys Thr Lys Asn Asn Leu He Thr He Ser Lys He 

325 330 335 

Arg He Ser Lys Lys Gin His Lys Lys Glu Leu Leu Leu Phe Phe Ser 

340 345 350 

Val Ala Thr Thr Gin Gly Leu Tyr Leu Ala Cys He Phe Tyr His Leu 

355 360 365 

Ala Phe Ser Leu Phe He Ser Asn Leu Ser Phe Leu Gin Pro He Ser 

370 375 380 

Arg Arg Leu Ala Asn Phe Pro Tyr Val Met Trp Val Val Ser Tyr Asn 
385 390 395 400 

Ala Thr Phe Leu Leu Cys Tyr Asp Leu He Glu Lys Phe He Pro Gly 

405 410 415 

Ash Leu Thr Ser Thr Val Leu Asp Ser He Asn Asn Asn Gly Leu Phe 

420 425 430 

He Phe Leu Val Ser Asn Leu Leu Thr Gly Phe He Asn Met Ser He 

435 440 445 

Asn Thr Leu Glu Thr Ser Asn Lys Met Ala Val He He Leu He Gly 

450 455 460 

Tyr Ser Leu Thr Trp Thr Leu Leu Ala Leu Tyr Leu Asp Lys Arg Lys 
465 470 475 480 

He Tyr lie Lys Leu 
485 
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<210> 7 
<211> 1458 
<212> DNA 

<213> Candida albicans 



<400> 7 












atgtcatcgt 


ctttaaaaca 


attgaaagaa 


caatttgtct cagatttgac 


tggtggcaca 


60 


attgaagaaa 


tttatgctgt 


aaccagtata 


gcattatcat cttatttgtc 


ctttagattg 


120 


ttgaaaaagt 


ctcttggtga 


tttagctttg 


atttacgact acattcttaa 


tgtgttgaca 


180 


attctagcat 


ccattactgt 


ttatagcaac 


agcccttctt atttgcatta 


ttttattgtt 


240 


attccatcat 


tagttatata 


tctagtgaat 


taccatgttg agaaaccatc 


ttcaccccat 


300 


agacaaaatg 


atacaaaaga 


agataaatcg 


gacgaactat tgccgagaaa 


acaatttata 


360 


acagcctatc 


gttctcaaat 


gttgataatt 


actaatctag ctatattagc 


tgttgatttt 


420 


cctattttcc 


caagaagatt 


tgccaaagtg 


gaaacatggg gcacgtcaat 


gatggattta 


480 


ggggttgggt 


cgtttgtgtt 


ctccatgggg 


ttggctaatt ctcgacaatt 


gatcaagaac 


540 


cacaccgaca 


actacaaatt 


tagttggaag 


agttatttga aaacaatcaa 


gcagaacttt 


600 


atcaagtcag 


tgcctatact 


tgttttagga 


gctattcgtt ttgttagtgt 


taagcaattg 


660 


gactatcagg 


aacacgaaac 


agagtatgga 


atccattgga attttttctt 


cacattaggg 


720 


ttcttgccaa 


ttgtattggg 


aatattagac 


ccggtgttga atttggttcc 


acgcttcata 


780 


ataggaattg 


gtatctcaat 


tggttatgag 


gtagcgttga ataagactgg 


tttgttgaag 


840 


ttcattttga 


gcagcgaaaa 


cagacttgaa 


tctctcatcg ccatgaataa 


agaaggtatt 


900 


ttttcgttta 


ttggatatct 


ttgtattttt 


ataattggtc agtcttttgg 


gtcatttgtt 


960 


ttaacaggct 


acaaaacaaa 


gaacaactta 


ataaccatta gcaaaattcg 


tatttcaaaa 1020 


aaacaacaca 


agaaagagct 


gctgctgttt 


ttctcagtcg ccactactca 


gggattatat 1080 


ttggcatgta 


tcttctatca 


cttagctttc 


agtttgttca tcagcaactt 


atcattcttg 1140 


caaccaattt 


caagacgatt 


ggccaatttc 


ccctacgtca. tgtgggtcgt 


ttcgtacaat 1200 
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gctacgtttt tattatgtta tgacttaatt gaaaaattta tcccggggaa ccttacttct 1260 
actgtattgg attctattaa taacaatggt ttatttatct tcttggtcag caatttatta 1320 
acagggttta ttaacatgtc catcaacact ttggaaacta gcaataaaat ggcagtgatt 1380 
atcttgattg gctatagtct tacttggaca ttgctcgcct tatatttgga taagaggaag 1440 
atctacatca agctttag 1458 

<210> 8 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 8 

gcagtcgact cgatgaggtc tttgctaatc ttg 33 

<210> 9 
<211> 33 
<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 9 

gcagaattcg acaccacaac cttgaacgta ttg 

<210> 10 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 10 

cccgaattca ctgacggtca aatccaagct act 

<210> 11 
<211> 32 
<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 11 

ggaagctttt ataacaacat agcggcagca gc 32 

<210> 12 
<211> 49 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 12 

cccgcggccg cttgatagta agcttgcttg ggccgcatca tgtaattag 49 

<210> 13 
<211> 33 
<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequenced artificially 
synthesized primer sequence 

<400> 13 

cccggtacca aattaaagcc ttcgagcctc cca 

<210> 14 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 14 

cccggatcct gtttgcagca tgagacttgc ata 

<210> 15 
<211> 45 
<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequence:an artificially- 
synthesized primer sequence 

<400> 15 

cccgcggccg ccccttccaa ttcgaaaacc ttccccagag cagcc 45 

<210> 16 
<211> 32 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequenced artificially 
synthesized primer sequence 

<400> 16 

ggttcgaagc cgcaaaaaca gaacaacaaa tt 32 

<210> 17 
<211> 32 
<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequence tan artificially- 
synthesized primer sequence 

<400> 17 

ggtctagatt gcagtttttc aagaatgcgc ca 32 



<210> 18 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequencetan artificially 
synthesized primer sequence 

<400> 18 

gggtctagaa ctgacggtca aatccaagct act 33 



<210> 19 
<211> 32 
<212> DNA 

<213> Artificial sequence 



<220> 
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<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 19 

ggaagctttt ataacaacat agcggcagca gc 32 

<210> 20 
<211> 18 
<212> PRT 

<213> Candida albicans 
<400> 20 

Cys Phe Thr Ala Gly Thr Asn Thr Val The Phe Asn Asp Gly Asp Lys 

15 10 15 

Asp He 
18 

<210> 21 
<211> 27 
<212> DNA 

<213> Candida albicans 



<400> 21 

aaactgttca ctgaacaacc aaatctc 



27 
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<210> 22 
<211> 27 
<212> DNA 

<213> Candida albicans 
<400> 22 

caactgtacc atttgttaga catcact 27 



<210> 23 
<211> 30 
<212> DNA 

<213> Candida albicans 
<400> 23 

aaacagctgg gatcgcaata agaagacacg 30 



<210> 24 
<211> 29 
<212> DNA 

<213> Candida albicans 



<400> 24 
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aaacagctga tggaaatgtg gatggtgtg 29 



<210> 25 
<211> 60 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 25 

atggcaacag tacatcagga gaatatgtcg actttaaaac cggatccccg tcgtttaaac 60 



<210> 26 
<211> 60 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 26 

ttatagctta atgaatattc tttttctata caagaaaacc gaattcgagc tcgtttaaac 60 

<210> 27 
<211> 1380 
<212> DNA 

<213> Schizosaccharomyces pombe 
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<220> 

<221> CDS 

<222> (1).. (1380) 



<400> 27 

atg tea tac aaa ttg gaa aaa gaa gca ttt gtc tea aac ctg acg ggt 48 
Met Ser Tyr Lys Leu Glu Lys Glu Ala Phe Val Ser Asn Leu Thr Gly 

15 10 15 

tea agt tec att gag aca tgt ggc ttg tta tta ata gga att get tgc 96 
Ser Ser Ser He Glu Thr Cys Gly Leu Leu Leu He Gly He Ala Cys 

20 25 30 

aac gtt ttg tgg gta aac atg act gcg aga aac ate tta ccc aaa ggg 144 
Asn Val Leu Trp Val Asn Met Thr Ala Arg Asn He Leu Pro Lys Gly 

35 40 45 

aat ctt ggg ttt ctt gtt gag ttt ttc ate ttt tgc tta att cca tta 192 
Asn Leu Gly Phe Leu Val Glu Phe Phe He Phe Cys Leu. He Pro Leu 

50 55 60 

ttt gtc att tac gtt tea teg aaa gtt ggc gtt ttc act ctt tgc ata 240 
Phe Val He Tyr Val Ser Ser Lys Val Gly Val Phe Thr Leu Cys He 
65 70 75 80 

gee tct ttt ttg cct tec ttc gtc ctt cat gtt ata agt cca att aat 288 
Ala Ser Phe Leu Pro Ser Phe Val Leu His Val He Ser Pro lie. Asn 

85 90 95 

tgg gat gtg ctg aga aga aaa cct ggt tgt tgt ctt act aaa aaa aat 336 
Trp Asp Val Leu Arg Arg Lys Pro Gly Cys Cys Leu Thr Lys Lys Asn 
100 105 110 
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gaa aat act ttt gat cga cga att get gga gtc aca ttt tat cgt tct 384 
Glu Asn Thr Phe Asp Arg Arg He Ala Gly Val Thr Phe Tyr Arg Ser 

115 120 125 

caa atg atg ttg gtt act gtc act tgc ate ctg gec gtt gac ttt acc 432 
Gin Met Met Leu Val Thr Val Thr Cys He Leu Ala Val Asp Phe Thr 

130 135 140 

ctt ttc ccg agg aga tat gec aaa gtt gaa acc tgg gga aca tea ctg 480 
Leu Phe Pro Arg Arg Tyr Ala Lys Val Glu Thr Trp Gly Thr Ser Leu 
145 150 155 160 

atg gat ctt ggt gtt gga tct ttc atg ttt tct tea ggt act gtg get 528 
Met Asp Leu Gly Val Gly Ser Phe Met Phe Ser Ser Gly Thr Val Ala 

165 170 175 

gga egg aaa aat gac att aaa aaa cca aat gcg ttt aaa aat gta ttg 576 
Gly Arg Lys Asn Asp He Lys Lys Pro Asn Ala Phe Lys Asn Val Leu 

180 185 190 

tgg aat tct ttc ate ctt ttg att tta gga ttt gcg cgc atg ttt tta 624 
Trp Asn Ser Phe He Leu Leu He Leu Gly Phe Ala Arg Met Phe Leu 

195 200 205 

acg aaa age ate aat tac caa gaa cat gta age gaa tat ggc atg cat 672 
Thr Lys Ser He Asn Tyr Gin Glu His Val Ser Glu Tyr Gly Met His 

210 215 220 

tgg aac ttt ttt ttc acc eta ggt ttc atg get ctt ggc gta ttt ttt 720 
Trp Asn Phe Phe Phe Thr Leu Gly Phe Met Ala Leu Gly Val Phe Phe 
225 230 235 240 

ttt cgt cgt tct tta aaa aaa gtc tec tat ttt aat tta gca acc ttc 768 
Phe Arg Arg Ser Leu Lys Lys Val Ser Tyr Phe Asn Leu Ala Thr Phe 
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245 

att act ctt ctt cat cat 
He Thr Leu Leu His His 
260 

tgg gca eta tec gec ccc 
Trp Ala Leu Ser Ala Pro 
275 

ggt att get tct ctt ccc 
Gly He Ala Ser Leu Pro 
290 

tat acc ggt agt gta gtt 
Tyr Thr Gly Ser Val Val 
305 310 
get gag teg tgg aag cgc 
Ala Glu Ser Trp Lys Arg 
325 

ttg tta gtg ttg tat ctt 
Leu Leu Val Leu Tyr Leu 
340 

cgc cga ctt get aat acg 
Arg Arg Leu Ala Asn Thr 
355 

atg ttt ttt ctt act ata 
Met Phe Phe Leu Thr He 
370 

tct tct gtg cca tat gga 
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250 

tgt ttg ctt gtt tta acc 
Cys Leu Leu Val Leu Thr 
265 

aga aca aat att ttg get 
Arg Thr Asn He Leu Ala 
280 

gga tac att get att tac 
Gly Tyr He Ala He Tyr 
295 300 
ttg get gat cga cct eta 
Leu Ala Asp Arg Pro Leu 
315 

ttt caa cgt eta tta ttc 
Phe Gin Arg Leu Leu Phe 
330 

gtg tct aac ttt ttg tea 
Val Ser Asn Phe Leu Ser 
345 

cct tat gtt gcg aat gtt 
Pro Tyr Val Ala Asn Val 
360 

tac ata ctt att gat gee 
Tyr He Leu He Asp Ala 
375 380 
agt cgc gtc ccc aaa ctg 
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cct ttc caa aaa 816 
Pro Phe Gin Lys 
270 

cag aat aga gag 864 
Gin Asn Arg Glu 
285 

ttt tat gga atg 912 
Phe Tyr Gly Met 

atg tat act aga 960 
Met Tyr Thr Arg 
320 

ccg eta tgc att 1008 
Pro Leu Cys He 
335 

gtt ggt gtt tct 1056 
Val Gly Val Ser 
350 

gee ttt ate aat 1104 

Ala Phe He Asn 

365 

tat tta ttc cca 1152 
Tyr Leu Phe Pro 

ctt gaa gat gee 1200 
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Ser Ser Val Pro Tyr Gly Ser Arg Val Pro Lys Leu Leu Glu Asp Ala 

385 390 395 400 

aat aat aat ggc ttg ttg gtg ttt ttg att get aac gtt tta aca gga 1248 

Asn Asn Asn Gly Leu Leu Val Phe Leu He Ala Asn Val Leu Thr Gly 

405 410 415 

gta gtt aat tta teg ttc gac acc ctt cat tct age aat gca aaa ggc 1296 

Val Val Asn Leu Ser Phe Asp Thr Leu His Ser Ser Asn Ala Lys Gly 

420 425 430 

ttg aca ate atg act atg tat ctt ttt att att tgc tat atg gca cat 1344 

Leu Thr He Met Thr Met Tyr Leu Phe He He Cys Tyr Met Ala His 

435 440 445 

tgg ctt get caa cac gga att cgt ttt cgc ctt tag 1380 

Trp Leu Ala Gin His Gly He Arg Phe Arg Leu 

450 455 460 



<210> 28 
<211> 459 
<212> PRT 

<213> Schizosaccharomyces pombe 
<400> 28 

Met Ser Tyr Lys Leu Glu Lys Glu Ala Phe Val Ser Asn Leu Thr Gly 

15 10 15 

Ser Ser Ser He Glu Thr Cys Gly Leu Leu Leu lie Gly He Ala Cys 
20 25 30 
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Asn Val Leu Trp Val. Asn Met Thr Ala Arg Asn He Leu Pro Lys Gly 

35 40 45 

Asn Leu Gly Phe Leu Val Glu Phe Phe He Phe Cys Leu He Pro Leu 

50 55 60 

Phe Val He Tyr Val Ser Ser Lys Val Gly Val Phe Thr Leu Cys He 
65 70 75 80 

Ala Ser Phe Leu Pro Ser Phe Val Leu His Val He Ser Pro He Asn 

85 90 95 

Trp Asp Val Leu Arg Arg Lys Pro Gly Cys Cys Leu Thr Lys Lys Asn 

100 105 110 

Glu Asn Thr Phe Asp Arg Arg He Ala Gly Val Thr Phe Tyr Arg Ser 

115 120 125 

Gin Met Met Leu Val Thr Val Thr Cys He Leu Ala Val Asp Phe Thr 

130 135 140 

Leu Phe Pro Arg Arg Tyr Ala Lys Val Glu Thr Trp Gly Thr Ser Leu 
145 150 155 160 

Met Asp Leu Gly Val Gly Ser Phe Met Phe Ser Ser Gly Thr Val Ala 

165 170 175 

Gly Arg Lys Asn Asp He Lys Lys Pro Asn Ala Phe Lys Asn Val Leu 

180 185 190 

Trp Asn Ser Phe He Leu Leu He Leu Gly Phe Ala Arg Met Phe Leu 

195 200 205 

Thr Lys Ser He Asn Tyr Gin Glu His Val Ser Glu Tyr Gly Met His 

210 215 220 

Trp Asn Phe Phe Phe Thr Leu Gly Phe Met Ala Leu Gly Val Phe Phe 
225 230 235 240 
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Phe Arg Arg Ser Leu Lys Lys Val Ser Tyr Phe Asn Leu Ala Thr Phe 

245 250 255 

lie Thr Leu Leu His His Cys Leu Leu Val Leu Thr Pro Phe Gin Lys 

260 265 270 

Trp Ala Leu Ser Ala Pro Arg Thr Asn He Leu Ala Gin Asn Arg Glu 

275 280 285 

Gly lie Ala Ser Leu Pro Gly Tyr lie Ala He Tyr Phe Tyr Gly Met 

290 ~ 295 300 

Tyr Thr. Gly Ser Val Val Leu Ala Asp Arg Pro Leu Met Tyr Thr Arg 
305 310 315 320 

Ala Glu Ser Trp Lys Arg Phe Gin Arg Leu Leu Phe Pro Leu Cys He 

325 330 335 

Leu Leu Val Leu Tyr Leu Val Ser Asn Phe Leu Ser Val Gly Val Ser 

340 345 350 

Arg Arg Leu Ala Asn Thr Pro Tyr Val Ala Asn Val Ala Phe He Asn 

355 360 365 

Met Phe Phe Leu Thr He Tyr He Leu lie Asp Ala Tyr Leu Phe Pro 

370 375 380 

Ser Ser Val Pro Tyr Gly Ser Arg Val Pro Lys Leu Leu Glu Asp Ala 
385 390 395 . 400 

Asn Asn Asn Gly Leu Leu Val Phe Leu He Ala Asn Val Leu Thr Gly 

405 410 415 

Val Val Asn Leu Ser Phe Asp Thr Leu His Ser Ser Asn Ala Lys Gly 

420 425 430 

Leu Thr He Met Thr Met Tyr Leu Phe He He Cys Tyr Met Ala His 
435 440 . 445 
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Trp Leu Ala Gin His Gly He Arg Phe Arg Leu 
450 455 



<210> 29 
<211> 35 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<220> 

<221> misc_feature 
<222> (3) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (9) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (15) 
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<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (21) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (24) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (27) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (30) 

<223> n represents a, g, c or t. 



<400> 29 

gcnaargtng arachtgggg nacnwsnytn atgga 



35 
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<210> 30 
<211> 38 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<220> 

<221> misc_feature 
<222> (9) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (12) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (21) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
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<222> (24) 

<223> n represents a, g, c or t. 
<400> 30 

ttccartgna ynccrtaytc ngtnacrtgy tcytgrta 38 



<210> 31 
<211> 32 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<220> 

<221> misc_feature 
<222> (21) 

<223> n represents a, g, c or t. 
<220> 

<221> misc_feature 
<222> (24) 

<223> n represents a, g, c or t. 
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<400> 31 

gtraaraara arttccartg naynccrtay tc 32 



<210> 32 
<211> 188 
<212> DNA 

<213> Aspergillus fumigatus 
<400> 32 

atggatctgg gcgttggatc gtttgtcttt tcgggcggag tagtatccgc tcgctcacta 60 
ctcaagagca ggaccaatgg ctctaaaagg ttgcctcttg ccaagaggtt gattgcgtcg 120 
acgcgacact ctattcctct gctcgtcctc ggcctgattc ggctatacag cgtcaaaggc 180 
ttggacta 18 8 



<210> 33 
<211> 24 
<212> DNA 

<213> Artificial sequence 



<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized primer sequence 

<400> 33 
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ggagtagtat ccgctcgctc acta 24 



<210> 34 
<211> 25 
<212> DNA 
<213> Artificial 

<400> 34 

gtccaagcct ttgacgctgt atagc 25 

<210> 35 
<211> 25 
<212> DNA 
<213> Artificial 

<400> 35 

gggatgtgct gcaaggcgat taagt 25 



<210> 36 
<211> 26 
<212> DNA 
<213> Artificial 

<400> 36. 



WO 02/04626 



PCT/JP01/05899 



4 4/8 2 



tttatgcttc cggctcgtat gttgtg 26 



<210> 37 
<211> 25 
<212> DNA 
<213> Artificial 

<400> 37 

aaaggtgcaa atcccgcggc attga 25 



<210> 38 
<211> 28 
<212> DNA 
<213> Artificial 

<400> 38 

agttcactat atatcttcaa cacaccac 28 



<210> 39 
<211> 1576 
<212> DNA 

<213> Aspergillus fumigatus 
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<220> 
<221> CDS 

<222> (31).. (1536) 
<400> 39 

aaggtgcaaa tcccgcggca ttgagtcaag atg gat cca gat tat aaa get cgc 54 

Met Asp Pro Asp Tyr Lys Ala Arg 

aaa gag gec ttt gtc tea ggt ctt gca gga gga age ate ctg gaa ate 102 
Lys Glu Ala Phe Val Ser Gly Leu Ala Gly Gly Ser lie Leu Glu He 

10 15 20 

aac gee gtc ace ttg gtt get teg gta tec gtt ttt ctg tgg tea att 150 
Asn Ala Val Thr Leu Val Ala Ser Val Ser Val Phe Leu Trp Ser He 
25 30 35 40 

eta caa tct cgc eta tec ttt ttc aca ccc tac age gee get gee ctt 198 
Leu Gin Ser Arg Leu Ser Phe Phe Thr Pro Tyr Ser Ala Ala Ala Leu 

45 50 55 

etc gtt gat ttc ctg -etc aat gta eta get ate ttg ttc gca ace act 246 
Leu Val Asp Phe Leu Leu Asn Val Leu Ala He Leu Phe Ala Thr Thr 

60 65 70 

tta tac tct teg gcg cct ctt ctt etc aat etc ctt eta ata tct ccc 294 
Leu Tyr Ser Ser Ala Pro Leu Leu Leu Asn Leu Leu Leu He Ser Pro 

75 80 85 

get ctg ctg ata etc etc tct acg aaa cgt cct egg acc ccc gtc aaa 342 
Ala Leu Leu He Leu Leu Ser Thr Lys Arg Pro Arg Thr Pro Val Lys 
90 95 100 
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gcg aaa cct cct cgc cag tec get aga get ggg aaa gat gac teg aaa 390 

Ala Lys Pro Pro Arg Gin Ser Ala Arg Ala Gly Lys Asp Asp Ser Lys 

105 110 115 120 

cat gcg aca gee ttg cca gag tct eta ccc att cat cca ttt etc acg 438 

His Ala Thr Ala Leu Pro Glu Ser Leu Pro He His Pro Phe Leu Thr 

125 130 135 

aca tat cgc gec gee atg atg gtt ate acg tgc ate get ate ttg get 486 
Thr Tyr Arg Ala Ala Met Met Val He Thr Cys He Ala He Leu Ala 

140 145 150 

gtg gat ttt cgc att ttt cct cgc cga ttc gee aag gta gaa aac tgg 534 
Val Asp Phe Arg He Phe Pro Arg Arg Phe Ala Lys Val Glu Asn Trp 

155 160 165 

ggt aca tea etc atg gat ctg ggc gtt gga teg ttt gtc ttt teg ggc 582 
Gly Thr Ser Leu Met Asp Leu Gly Val Gly Ser Phe Val Phe Ser Gly 

170 175 180 

gga gta gta tec get cgc tea eta etc aag age agg ace aat ggc tct 630 
Gly Val Val Ser Ala Arg Ser Leu Leu Lys Ser Arg Thr Asn Gly Ser 
185 190 195 200 

aaa agg ttg cct ctt gee aag agg ttg att gcg teg acg cga cac tct 678 
Lys Arg Leu Pro Leu Ala Lys Arg Leu He Ala Ser Thr Arg His Ser 

205 210 215 

att cct. ctg etc gtc etc ggc ctg att egg eta tac age gtc aaa ggc 726 
He Pro Leu Leu Val Leu Gly Leu He Arg Leu Tyr Ser Val Lys Gly 

220 225 . 230 

ttg gac tat gcg gag cac gtc ace gag tac ggc gta cat tgg aac ttc 774 
Leu Asp Tyr Ala Glu His Val Thr Glu Tyr Gly Val His Trp Asn Phe 
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235 240 245 

ttc ttt aca ttg ggt. ctt ttg cct ccg ttc gtg gag gtc ttc gac gcc 822 
Phe Phe Thr Leu Gly Leu Leu Pro Pro Phe Val Glu Val Phe Asp Ala 

250 255 260 

ttg get acg ate att ccg tea tac gag gtt etc tec gtg ggg ate gcc 870 
Leu Ala Thr He He Pro Ser Tyr Glu Val Leu Ser Val Gly He Ala 
265 270 275 280 

gtc ttg tat caa gtt gcc eta gag tea aca gac ttg aaa age tac ate 918 
Val Leu Tyr Gin Val Ala Leu Glu Ser Thr Asp Leu Lys Ser Tyr He 

285 290 295 

etc gtc tec cct cgt ggg cca age tta ctg tec aag aat cgt gaa ggc 966 
Leu Val Ser Pro Arg Gly Pro Ser Leu Leu Ser Lys Asn Arg Glu Gly 

300 305 310 

gtc ttc tec ttc tea ggt tat etc gcg att ttt ctt get ggt cgt gcg 1014 
Val Phe Ser Phe Ser Gly Tyr Leu Ala He Phe Leu Ala Gly Arg Ala 

315 320 325 

ate ggc att egg ata ate cct cgc gga act tc.t ttc tea aga age cca 1062 
He Gly He Arg He He Pro Arg Gly Thr Ser Phe Ser Arg Ser Pro 

330 335 .340 

gaa cag gcc agg aga egg gtc ctg ate age ctt ggc gtg caa gcg tta 1110 
Glu Gin Ala Arg Arg Arg Val Leu lie Ser Leu Gly Val Gin Ala Leu 
345 350 355 360 

gtg tgg acc act ctt ttt gtg ttg aac tec act tat gcg atg gga tac 1158 
Val Trp Thr Thr Leu Phe Val Leu Asn Ser Thr Tyr Ala Met Gly Tyr 

365 370 375 

gga get aat ate cct gtc tec cgc cgc etc get aac atg ccc tat gtc 1206 
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Gly Ala Asn He Pro Val Ser Arg Arg Leu Ala Asn Met Pro Tyr Val 

380 385 390 

ctt tgg gtt teg gcg ttc aac acc gcg caa ctg ttt gtg ttc tgc ctg 1254 
Leu Trp Val Ser Ala Phe Asn Thr Ala Gin Leu Phe Val Phe Cys Leu 

395 400 405 

ate gaa aca etc tgc ttt cct gca gtt cat egg aca acg act caa gag 1302 
lie Glu Thr Leu Cys Phe Pro Ala Val His Arg Thr Thr Thr Gin Glu 

410 415 420 

age gaa tct gag cga gtc gat ttt get acg age cga ate atg teg gec 1350 
Ser Glu Ser Glu Arg Val Asp Phe Ala Thr Ser Arg He Met Ser Ala 
425 430 435 . 440 

ttc aat aag aac agt etc gcg ate ttt ctt ttg gee aat ctt ctg act 1398 
Phe Asn Lys Asn Ser Leu Ala He Phe Leu Leu Ala Asn Leu Leu Thr 

445 450 455 

gga get gtg aat ctg age ate tec aca att gat get aat aca gcg cag 1446 
Gly Ala Val Asn Leu Ser He Ser Thr He Asp Ala Asn Thr Ala Gin 

460 465 . 470 

gee ate get gtt etc att gga tat tea tec att ate aca ggg gtt. get 1494 
Ala He Ala Val Leu He Gly Tyr Ser Ser He He Thr. Gly Val Ala 

475 480 485 

eta gca ttg cat cat gec aat ate aaa gta ctt cct ttc tag 1536 
Leu Ala Leu His His Ala Asn He Lys Val Leu Pro Phe 

490 495 500 

ggtatttacg agcaattggt ggtgtgttga agatatatag 1576 
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<210> 40. 
<211> 501 
<212> PRT 

<213> Aspergillus fumigatus 
<400> 40 

Met Asp Pro Asp Tyr Lys Ala Arg Lys Glu Ala Phe Val Ser Gly Leu 

1 5 10 .15 

Ala Gly Gly Ser He Leu Glu He Asn Ala Val Thr Leu Val Ala Ser 

20 25 30 

Val Ser Val Phe Leu Trp Ser He Leu Gin Ser Arg Leu Ser Phe Phe 

35 40 45 

Thr Pro Tyr Ser Ala Ala Ala Leu Leu Val Asp Phe Leu Leu Asn Val 

50 55 60 

Leu Ala He Leu Phe Ala Thr Thr Leu Tyr Ser Ser. Ala Pro Leu Leu 
65 70 75 80 

Leu Asn Leu Leu Leu He Ser Pro Ala Leu Leu He Leu Leu Ser Thr 

85 90 95 

Lys Arg Pro Arg Thr Pro Val Lys Ala Lys Pro Pro Arg Gin Ser Ala 

100 105 110 . 

Arg Ala Gly Lys Asp Asp Ser Lys His Ala Thr Ala Leu Pro Glu Ser 

115 120 125 

Leu Pro He His Pro Phe Leu Thr Thr Tyr Arg Ala Ala Met Met Val 

130 135 140 

He Thr Cys He Ala He Leu Ala Val Asp Phe Arg He Phe Pro Arg 
145 150 155 160 
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Arg Phe Ala Lys Val Glu Asn Trp Gly Thr Ser Leu Met Asp Leu Gly 

165 170 175 

Val Gly Ser Phe Val Phe Ser Gly Gly Val Val Ser Ala Arg Ser Leu 

180 185 190 

Leu Lys Ser Arg Thr Asn Gly Ser Lys Arg Leu Pro Leu Ala Lys Arg 

195 200 205 

Leu He Ala Ser Thr Arg His Ser He Pro Leu Leu Val. Leu Gly Leu 

210 215 220 

lie Arg Leu Tyr Ser Val Lys Gly Leu Asp Tyr Ala Glu His Val Thr 
225 230 235 240 

Glu Tyr Gly Val His Trp Asn Phe Phe Phe Thr Leu Gly Leu Leu Pro 

245 250 255 

Pro Phe Val Glu Val Phe Asp Ala Leu Ala Thr He He Pro Ser Tyr 

260 265 270 

Glu Val Leu Ser Val Gly lie Ala Val Leu Tyr Gin Val Ala Leu Glu 

275 280 285 

Ser Thr Asp Leu Lys Ser Tyr He Leu Val Ser Pro Arg Gly Pro Ser 

290 . 295 300 

Leu Leu Ser Lys Asn Arg Glu Gly Val Phe . Ser Phe Ser Gly Tyr Leu 
305 310 315 320 

Ala He Phe Leu Ala Gly Arg Ala He Gly He Arg He He Pro Arg 

325 330 335 

Gly Thr Ser Phe Ser Arg Ser Pro Glu Gin Ala Arg Arg Arg Val Leu 

340 345 350 

He Ser Leu Gly Val Gin Ala Leu Val Trp Thr Thr Leu Phe Val Leu 
355 360 365 
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Asn Ser Thr Tyr Ala Met Gly Tyr Gly Ala Asn He Pro Val Ser Arg 

370 375 380 

Arg Leu Ala Asn Met Pro Tyr Val Leu Trp Val Ser Ala Phe Asn Thr 
385 390 395 400 

Ala Gin Leu Phe Val Phe Cys Leu He Glu Thr Leu Cys Phe Pro Ala 

405 410 415 

Val His Arg Thr Thr Thr Gin Glu Ser Glu Ser Glu Arg Val Asp Phe 

420. 425 430 

Ala Thr Ser Arg He Met Ser Ala Phe Asn Lys Asn Ser Leu Ala He 

435 440 445 

Phe Leu Leu Ala Asn Leu Leu Thr Gly Ala Val Asn Leu Ser He Ser 

450 455 460 

Thr He Asp Ala Asn Thr Ala Gin Ala He Ala Val Leu He Gly Tyr 
465 470 475 480 

Ser Ser He He Thr Gly Val Ala Leu Ala Leu His His Ala Asn He 

485 490 495 

Lys Val Leu Pro Phe 
500 



<210> 41 
<211> 1648 
<212> DNA 

<213> Aspergillus fumigatus 



<220> 
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<221> intron 
<222> (122).. (198) 

<220> 

<221> CDS 

<222> (26).. (121) 

<220> 
<221> CDS 

<222> (199).. (1608) 



<400> 41 

gcaaatcccg cggcattgag tcaag atg gat cca gat tat aaa get cgc aaa 52 

Met Asp Pro Asp Tyr Lys Ala Arg Lys 
1 5 

gag gec ttt gtc tea ggt ctt gca gga gga age ate ctg gaa ate aac 100 

Glu Ala Phe Val Ser Gly Leu Ala Gly Gly Ser lie. Leu Glu He Asn 
10 15 20 .25 

gee gtc ace ttg gtt get teg gttcgtgtta ctatcttatt gtggctactt 151 
Ala Val Thr Leu Val Ala Ser 
30 



cgcctacatt gtttctcgac taaccgagtc tetttgegat caatcag gta tec gtt 

Val Ser Val 



207 
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35 



ttt ctg tgg tea att eta caa tct cgc eta tec ttt ttc aca ccc tac 255 
Phe Leu Trp Ser He Leu Gin Ser Arg Leu Ser Phe Phe Thr Pro Tyr 
40 45 50 

age gee get gee ctt etc gtt gat ttc ctg etc aat gta eta get ate 303 
Ser Ala Ala Ala Leu Leu Val Asp Phe Leu Leu Asn Val Leu Ala He 
55 60 65 



ttg ttc gca acc act tta tac tct teg gcg cct ctt ctt etc aat etc 351 
Leu Phe Ala Thr Thr Leu Tyr Ser Ser Ala Pro Leu Leu Leu Asn Leu 
70 75 80 

ctt eta ata tct ccc get ctg ctg ata etc etc tct acg aaa cgt cct 399 
Leu Leu He Ser Pro Ala Leu Leu He Leu Leu Ser Thr Lys Arg Pro 
85 90 95 

egg acc ccc gtc aaa gcg aaa cct cct cgc cag tec get aga get ggg 447 
Arg Thr Pro Val Lys Ala Lys Pro Pro Arg Gin Ser Ala Arg Ala Gly 
100 105 110 115 



aaa gat gac teg aaa cat gcg aca gee ttg cca gag tct eta ccc att 495 
Lys Asp Asp Ser Lys His Ala Thr Ala Leu Pro Glu Ser Leu Pro He 
120 125 130 
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cat cca ttt etc acg aca tat cgc gec gec atg atg gtt ate acg tgc 543 
His Pro Phe Leu Thr Thr Tyr Arg Ala Ala Met Met Val He Thr Cys 
135 140 145 

ate get ate ttg get gtg gat ttt cgc att ttt cct cgc cga ttc gee 591 
He Ala He Leu Ala Val Asp Phe Arg He Phe Pro Arg Arg Phe Ala 
150 155 160 

aag gta gaa aac tgg ggt aca tea etc atg gat ctg ggc gtt gga teg 639 
Lys Val Glu Asn Trp Gly Thr Ser Leu Met Asp Leu Gly Val Gly Ser 
165 170 175 

ttt gtc ttt teg ggc gga gta gta tec get cgc tea eta etc aag age 687 
Phe Val Phe Ser Gly Gly Val Val Ser Ala Arg Ser Leu Leu Lys Ser 
180 185 190 195 

agg acc aat ggc tct aaa agg ttg cct ctt gec aag agg ttg att gcg 735 
Arg Thr Asn Gly Ser Lys Arg Leu Pro Leu Ala Lys Arg Leu He Ala 
200 205 210 

teg acg cga cac tct att cct ctg etc gtc etc ggc ctg att egg eta 783 
Ser Thr Arg His Ser He Pro Leu Leu Val Leu Gly Leu He Arg Leu 
215 220 225 

tac age gtc aaa ggc ttg gac tat gcg gag cac gtc acc gag tac ggc 831 
Tyr Ser Val Lys Gly Leu Asp Tyr Ala Glu His Val Thr Glu Tyr Gly 
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230 235 240 

gta cat tgg aac ttc ttc ttt aca ttg ggt ctt ttg cct ccg ttc gtg 879 
Val His Trp Asn Phe Phe Phe Thr Leu Gly Leu Leu Pro Pro Phe Val 
245 250 255 

gag gtc ttc gac gcc ttg get acg ate att ccg tea tac gag gtt etc 927 
Glu Val Phe Asp Ala Leu Ala Thr He He Pro Ser Tyr Glu Val Leu 
260 265 270 275 

tec gtg ggg ate gcc gtc ttg tat caa gtt gcc eta gag tea aca gac 975 
Ser Val Gly He Ala Val Leu Tyr Gin Val Ala Leu Glu Ser Thr Asp 
280 285 290 

ttg aaa age tac ate etc gtc tec cct cgt ggg cca age tta ctg tec 1023 
Leu Lys Ser Tyr He Leu Val Ser Pro Arg Gly Pro Ser Leu Leu Ser 
295 300 305 

aag aat cgt gaa ggc gtc ttc tec ttc tea ggt tat etc gcg att ttt 1071 
Lys Asn Arg Glu Gly Val Phe Ser Phe Ser Gly Tyr Leu Ala He Phe 
310 315 320 

ctt get ggt cgt gcg ate ggc att egg ata ate cct cgc gga act tct 1119 
Leu Ala Gly Arg Ala He Gly He Arg He He Pro Arg Gly Thr Ser 
325 330 335 



WO 02/04626 



PCT/JP01/05899 



5 6/8 2 

ttc tea aga age cca gaa cag gee agg aga egg gtc ctg ate age ctt 1167 

Phe Ser Arg Ser Pro Glu Gin Ala Arg Arg Arg Val Leu He Ser Leu 
340 345 350 355 

ggc gtg caa gcg tta gtg tgg acc act ctt ttt gtg ttg aac tec act 1215 
Gly Val Gin Ala Leu Val Trp Thr Thr Leu Phe Val Leu Asn Ser Thr 
360 365 370 

tat gcg atg gga tac gga get aat ate cct gtc tec cgc cgc etc get 1263 
Tyr Ala Met Gly Tyr Gly Ala Asn He Pro Val Ser Arg Arg Leu Ala 
375 380 385 

aac atg ccc tat gtc ctt tgg gtt teg gcg ttc aac acc gcg caa ctg 1311 
Asn Met Pro Tyr Val Leu Trp Val Ser Ala Phe Asn Thr Ala Gin Leu 
390 395 400 

ttt gtg ttc tgc ctg ate gaa aca etc tgc ttt cct gca gtt cat egg 1359 
Phe Val Phe Cys Leu He Glu Thr Leu Cys Phe Pro Ala Val His Arg 
405 410 415 

aca acg act caa gag age gaa tct gag cga gtc gat ttt get acg age 1407 
Thr Thr Thr Gin Glu Ser Glu Ser Glu Arg Val Asp Phe Ala Thr Ser 
420 425 430 435 

cga ate atg teg gee ttc aat aag aac agt etc gcg ate ttt ctt ttg 1455 
Arg He Met Ser Ala Phe Asn Lys Asn Ser Leu Ala. He Phe Leu Leu 
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440 445 450 

gcc aat ctt ctg act gga get gtg aat ctg age ate tec aca att gat 1503 
Ala Asn Leu Leu Thr Gly Ala Val Asn Leu Ser He Ser Thr He Asp 
455 460 465 

get aat aca gcg cag gcc ate get gtt etc att gga tat tea tec att 1551 
Ala Asn Thr Ala Gin Ala He Ala Val Leu He Gly Tyr Ser Ser He 
470 475 480 

ate aca ggg gtt get eta gca ttg cat cat gcc aat ate aaa gta ctt 1599 
He Thr Gly Val Ala Leu Ala Leu His His Ala Asn He Lys Val Leu 
485 490 495 

cct ttc tag ggtatttacg agcaattggt ggtgtgttga agatatatag 1648 

Pro Phe 

500 

<210> 42 
<211> 27 
<212> DNA 
<213> Artificial 



<400> 42 

gecataataa gctaccgaat tgcaatg 



27 
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<210> 43 
<211> 26 
<212> DNA 
<213> Artificial 

<400> 43 

cattaacacc cccattgaca accacg 26 



<210> 44 
<211> 1869 
<212> DNA 

<213> Cryptococcus neoformans 
<400> 44 

ggggattaca agtcggccaa agaggccttt 
agtatcaacg ctgtcagcct ggtcgcactg 
catttggaga cgcttattaa ttgggatcgc 
cgccgtacat ccgtcatgga ctcctgaaca 
tcggggtgac catcttctca acttcgcctc 
ccctcgcttt catcacgaaa tcccaaaaat 
caaaaggcca atggctagac gaatcagact 
cagctggatc tgcagcagtc tcaccagtaa 
cgggatccct attatctccc gatccgacaa 



gtctcggata acccaggtgc ttctatctgg 60 

gtatgtagct cgttctccga ggggttctgt 120 

aggcgacata tgctctctgg atcgccttat 180 

actacctgat ctgtgttctt cccctattat 240 

tcgtatttac ctcttttttg tccattattt 300 

gcttcaaatc tgtcagttcg cccgaaaagc 360 

ccgatgagga accagcggaa cctgcttctg 420 

agcttctacc ttcccaagtg gcgttcgctt 480 

catcccccat gtcgccaagt agttcttcag 540 
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cttcaggaca 


tgaagaccct 


ttggggatta tgggcgttaa 


cagacggagg 


tcgctattag 


600 


aaggagtttc 


gcttgatgtt 


ccgtcacata tcgactccaa 


ggtcagaata 


tctcctgttc 


660 


cctacttgag 


gctcaaaaag 


tctagggcaa cgaaggcgca 


atgggtgaaa 


gaaaagggaa 


720 


gattaccatt 


tttgacagtg 


taccgagcgc acatgatgct 


catgactgtt 


atctgcatct 


780 


tggcggtaga 


ttttgaagtg 


tttcctagat ggcagggcaa 


gtgcgaagat 


tttggtacta 


840 


gtctggtaag 


ctttccttca 


gccatggtcc agtgctcacc 


gctctacttg 


ccgtagatgg 


900 


acgtgggtgt 


cgggtcattc 


gtcttttccc tcggtctcgt 


ctccacaaaa 


tctctttctc 


960 


ctccacctcc 


aactcctacg 


ccctcctcgc ccgctctcaa 


ctctcacatc 


attcccctca 


1020 


ccccgtcccc 


gttcacttcc 


atcctcatct cgctccgaaa 


atccatcccc 


atcctcgtcc 


1080 


tcggctttat 


acggttgatt 


atggtcaagg gatctgatta 


tcctgagcat 


gtgacggagt 


1140 


acggcgtgca 


ctggaatttc 


ttcttcaccc tcgcattggt 


tcctgtgctc 


gccgtgggca 


1200 


ttcgaccatt 


gacgcagtgg 


cttcgctgga gtgtgcttgg 


ggtaatcatc 


tctttgctgc 


1260 


atcagctgtg 


gttaacatat 


tatctccaat ccatcgtctt 


ctcattcggc 


cggtcaggta 


1320 


tctttctagc 


aaacaaggaa 


ggcttctcct ctcttcctgg 


ttatctttcc 


atatttttga 


1380 


tcggcttgtc 


tattggagat 


catgttttaa ggctcagttt 


accaccaaga 


agagagaggg 


1440 


tcgtgtcaga 


aacaaatgaa 


gagcatgagc agagtcattt 


tgagagaaaa 


aaattggatt 


1500 


tgattatgga 


gttgattgga 


tatagcttag gctggtgggc 


actcttagga 


ggctggattt 


1560 


gggccggcgg 


ggaggtatcc 


aggcgtttag taagtggaca 


tctttggtaa 


tattgtacct 


1620 


atactaatcc 


ctgcataaag 


gccaacgctc cttatgtatt 


ttgggtagcg 


gcatacaata 


1680 


ccacctttct 


cctcggctac 


ctcctcctta cccacattat 


tccatctccc 


acctcttccc 


1740 


aaacatcacc 


atcgatctta 


gtgcctccct tgctcgacgc 


tatgaataaa 


aacggtctcg 


1800 


cgatattttt 


ggcggccaac 


ttgcttacag gactggtgaa 


tgtgagcatg 


aagacaatgt 


1860 


atgcgccgg 










1869 
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<211> 27 

<212> DNA 

<213> Artificial 

<400> 45 

gtaaaggaag gcgctagaaa agatatg 27 



<210> 46 
<211> 26 
<212> DNA 
<213> Artificial 

<400> 46 

ctcatcggag tctgattcgt ctagcc 26 



<210> 47 
<211> 470 
<212> DNA 

<213> Cryptococcus neoformans 
<400> 47 

gaaggcgcta gaaaagatat ggtcttgtca tagcattaaa tccccgccat aataagctac 60 
tgaattgcaa tgggggatta caagtcggcc aaagaggcct ttgtctcgga taacccaggt 120 
gcttctatct ggagtatcaa cgctgtcagc ctggtcgcac tggtatgtag ctcgttctcc 180 
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gaggggttct gtcatttgga gacgcttatt aattgggatc gcaggcgaca tatgctctct 240 

ggatcgcctt atcgccgtac atccgtcatg gactcctgaa caactacctg atctgtgttc 300 

ttcccctatt attcggggtg accatcttct caacttcgcc tctcgtattt acctcttttt 360 

tgtccattat ttccctcgct ttcatcacga aatcccaaaa atgcttcaaa tctgtcagtt 420 

cgcccgaaaa gccaaaaggc caatggctag acgaatcaga ctccgatgag 470 



<210> 48 
<211> 37 
<212> DNA 
<213> Artificial 

<400> 48 

gcccacgcgt cgactagtac tttttttttt ttttttt 37 



<210> 49 
<211> 29 
<212> DNA 
<213> Artificial 

<400> 49 

catcttggcg gtagattttg aagtgttcc 26 



<210> 50 
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<211> 20 

<212> DNA 

<213> Artificial 

<400> 50 

ggccacgcgt cgactagtac 20 



<210> 51 
<211> 1136 
<212> DNA 

<213> Cryptococcus neoformans 
<400> 51 

gcggtagatt ttgaagtgtt ccctagatgg 
ctgatggacg tgggtgtcgg gtcattcgtc 
ctttctcctc cacctccaac tcctacgccc 
cccctcaccc cgtccccgtt cacttccatc 
ctcgtcctcg gctttatacg gttgattatg 
acggagtacg gcgtgcactg gaatttcttc 
gtgggcattc gaccattgac gcagtggctt 
ttgctgcatc agctgtggtt aacatattat 
tcaggtatct ttctagcaaa caaggaaggc 
tttttgatcg gcttgtctat tggagatcat 
gagagggtcg tgtcagaaac aaatgaagag 
ttggatttga ttatggagtt gattggatat 



cagggcaagt gcgaagattt 


tggtactagt 


60 


ttttccctcg gtctcgtctc 


cacaaaatct 


120 


tcctcgcccg ctctcaactc 


tcacatcatt 


180 


ctcatctcgc tccgaaaatc 


catccccatc 


240 


gtcaagggat ctgattatcc 


tgagcatgtg 


300 


ttcaccctcg cattggttcc 


tgtgctcgcc 


360 


cgctggagtg tgcttggggt 


aatcatctct 


420 


ctccaatcca tcgtcttctc 


attcggccgg 


480 


ttctcctctc ttcctggtta 


tctttccata 


540 


gttttaaggc tcagtttacc 


accaagaaga 


600 


catgagcaga gtcattttga 


gagaaaaaaa 


660 


agcttaggct ggtgggcact 


cttaggaggc 


720 
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tggatttggg ccggcgggga ggtatccagg cgtttagcca acgctcctta tgtattttgg 780 
gtagcggcat acaataccac ctttctcctc ggctacctcc tccttaccca cattattcca 840 
tctcccacct cttcccaaac atcaccatcg atcttagtgc ctcccttgct cgacgctatg 900 
aataaaaacg gtctcgcgat atttttggcg gccaacttgc ttacaggact. ggtgaatgtg 960 
agcatgaaga caatgtatgc gccggcgtgg ttgtcaatgg gggtgttaat gttgtatacc 1020 
ttgacaatca gttgtgtagg gtggatactg aaaggacgga ggatcaagat atagttaaag 1080 
tgtttaccat gcaggatact gagtatctcg gttcaaaaaa aaaaaaaaaa aaaaaa 1136 



<210> 52 
<211> 27 
<212> DNA 
<213> Artificial 

<400> 52 

gtcttgtcat agcattaaat ccccgcc 



27 



<210> 53 
<211> 28 
<212> DNA 
<213> Artificial 



<400> 53 

gaaccgagat actcagtatc ctgcatgg 



28 
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<210> 54 
<211> 2045 
<212> DNA 

<213> Cryptococcus neoformans 
<220> 

<221> intron 
<222> (137).. (198) 

<220> 

<221> intron 
<222> (892) . . (942) 

<220> 

<221> intron 

<222> (1636).. (1686) 

<220> 

<221> CDS 

<222> (44).. (2001) 

<400> 54 

gtcatagcat taaatccccg ccataataag ctactgaatt gca atg ggg gat tac 55 

Met Gly Asp Tyr 
1 
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aag teg gec aaa gag gec ttt gtc teg gat aac cca ggt get tct ate 103 
Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro Gly Ala Ser He 
5 10 15 20 

tgg agt ate aac get gtc age ctg gtc gca ctg gtatgtagct cgttctccga 156 
Trp Ser He Asn Ala Val Ser Leu Val Ala Leu 

25 30 
ggggttctgt catttggaga cgcttattaa ttgggatcgc ag gcg aca tat get 210 

Ala Thr Tyr Ala 
35 

etc tgg ate gec tta teg ccg tac ate cgt cat gga etc ctg aac aac 258 
Leu Trp He Ala Leu Ser Pro Tyr He Arg His Gly Leu Leu Asn Asn 

40 45 50 

tac ctg ate tgt gtt ctt ccc eta tta ttc ggg gtg acc ate ttc tea 306 
Tyr Leu He Cys Val Leu Pro Leu Leu Phe Gly Val Thr He Phe Ser 

55 60 65 

act teg cct etc gta ttt acc tct ttt ttg tec att att tec etc get 354 
Thr Ser Pro Leu Val Phe Thr Ser Phe Leu Ser He He Ser Leu Ala 

70 75 80 

ttc ate acg aaa tec caa aaa tgc ttc aaa tct gtc agt teg ccc gaa 402 
Phe He Thr Lys Ser Gin Lys Cys Phe Lys Ser Val Ser Ser Pro Glu 

85 90 95 

aag cca aaa ggc caa tgg eta gac gaa tea gac tec gat gag gaa cca 450 
Lys Pro Lys Gly Gin Trp Leu Asp Glu Ser Asp Ser Asp Glu Glu Pro 
100 105 110 115 

gcg gaa cct get tct gca get gga tct gca gca gtc tea cca gta aag 498 
Ala Glu Pro Ala Ser Ala Ala Gly Ser Ala Ala Val Ser Pro Val Lys 
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120 125 130 

ctt eta cct tec caa gtg gcg ttc get teg gga tec eta tta tct ccc 546 
Leu Leu Pro Ser Gin Val Ala Phe Ala Ser Gly Ser Leu Leu Ser Pro 

135 140 145 

gat ccg aca aca tec ccc atg teg cca agt agt tct tea get tea gga 594 
Asp Pro Thr Thr Ser Pro Met Ser Pro Ser Ser Ser Ser Ala Ser Gly 

150 155 160 

cat gaa gac cct ttg ggg att atg ggc gtt aac aga egg agg teg eta 642 
His Glu Asp Pro Leu Gly He Met Gly Val Asn Arg Arg Arg Ser Leu 

165 170 175 

tta gaa gga gtt teg ctt gat gtt ccg tea cat ate gac tec aag gtc 690 
Leu Glu Gly Val Ser Leu Asp Val Pro Ser His He Asp Ser Lys Val 
180 185 190 195 

aga ata tct cct gtt ccc tac ttg agg etc aaa aag tct agg gca acg 738 
Arg He Ser Pro Val Pro Tyr Leu Arg Leu Lys Lys Ser Arg Ala Thr 

200 205 210 

aag gcg caa tgg gtg aaa gaa aag gga aga tta cca ttt ttg aca gtg 786 
Lys Ala Gin Trp Val Lys Glu Lys Gly Arg Leu Pro Phe Leu Thr Val 

215 220 225 

tac cga gcg cac atg atg etc atg act gtt ate tgc ate ttg gcg gta . 834 
Tyr Arg Ala His Met Met Leu Met Thr Val He Cys He Leu Ala Val 

230 235 240 

gat ttt gaa gtg ttt cct aga tgg cag ggc aag tgc gaa gat ttt ggt 882 
Asp Phe Glu Val Phe Pro Arg Trp Gin Gly Lys Cys Glu Asp Phe Gly 

245 250 255 

act agt ctg gtaagctttc cttcagccat ggtccagtgc tcaccgctct 931 
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Thr Ser Leu 
260 

acttgccgta g atg gac gtg ggt gtc ggg tea ttc gtc ttt tec etc ggt 981 
Met Asp Val Gly Val Gly Ser Phe Val Phe Ser Leu Gly 
265 270 275 

etc gtc tec aca aaa tct ctt tct cct cca cct cca act cct acg ccc 1029 
Leu Val Ser Thr Lys Ser Leu Ser Pro Pro Pro Pro Thr Pro Thr Pro 

280 285 290 

tec teg ccc get etc aac tct cac ate att ccc etc ace ccg tec ccg 1077 
Ser Ser Pro Ala Leu Asn Ser His He He Pro Leu Thr Pro Ser Pro 

295 300 305 

ttc act tec ate etc ate teg etc cga aaa tec ate ccc ate etc gtc 1125 
Phe Thr Ser He Leu He Ser Leu Arg Lys Ser He Pro He Leu Val 

310 315 320 

etc ggc ttt ata egg ttg att atg gtc aag gga tct gat tat cct gag 1173 
Leu Gly Phe He Arg Leu He Met Val Lys Gly Ser Asp Tyr Pro Glu 

325 330 335 

cat gtg acg gag tac ggc gtg cac tgg aat ttc ttc ttc ace etc gca 1221 
His Val Thr Glu Tyr Gly Val His Trp Asn Phe Phe Phe Thr Leu Ala 
340 345 350 355 

ttg gtt cct gtg etc gee gtg ggc att cga cca ttg acg cag tgg ctt 1269 
Leu Val Pro Val Leu Ala Val Gly He Arg Pro Leu Thr Gin Trp Leu 

360 365 370 

cgc tgg agt gtg ctt ggg gta ate ate tct ttg ctg cat cag ctg tgg 1317 
Arg Trp Ser Val Leu Gly Val He He Ser Leu Leu His Gin Leu Trp 
375 380 385 
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tta aca tat tat etc caa tec ate gtc ttc tea ttc ggc egg tea ggt 1365 
Leu Thr Tyr Tyr Leu Gin Ser He Val Phe Ser Phe Gly Arg Ser Gly 

390 395 400 

ate ttt eta gca aac aag gaa ggc ttc tec tct ctt cct ggt tat ctt 1413 
He Phe Leu Ala Asn Lys Glu Gly Phe Ser Ser Leu Pro Gly Tyr Leu 

405 ' 410 415 

tec ata ttt ttg ate ggc ttg tct att gga gat cat gtt tta agg etc 1461 
Ser He Phe Leu He. Gly Leu Ser He Gly Asp His Val Leu Arg Leu 
420 425 430 435 

agt tta cca cca aga aga gag agg gtc gtg tea gaa aca aat gaa gag 1509 
Ser Leu Pro Pro Arg Arg Glu Arg Val Val Ser Glu Thr Asn Glu Glu 

440 445 450 

cat gag cag agt cat ttt gag aga aaa aaa ttg gat ttg att atg gag 1557 
His Glu Gin Ser His Phe Glu Arg Lys Lys Leu Asp Leu He Met Glu 

455 460 465 

ttg att gga tat age tta ggc tgg tgg gca etc tta gga ggc tgg att 1605 
Leu He Gly Tyr Ser Leu Gly Trp Trp Ala Leu Leu Gly Gly Trp He 

470 475 . 480 

tgg gec ggc ggg gag gta tee agg cgt tta gtaagtggac atctttggta 1655 
Trp Ala Gly Gly Glu Val Ser Arg Arg Leu 

485 490 
atattgtacc tatactaatc ectgeataaa g gec aac get cct tat gta ttt 1707 

Ala Asn Ala Pro Tyr Val Phe 
495 500 
tgg gta gcg gca tac aat ace ace ttt etc etc ggc tac etc etc ctt 1755 
Trp Val Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly Tyr Leu Leu Leu 
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505 510 515 

acc cac att att cca tct ccc acc tct tec caa aca tea cca teg ate 1803 
Thr His He He Pro Ser Pro Thr Ser Ser Gin Thr Ser Pro Ser He 

520 .525 530 

tta gtg cct ccc ttg etc gac get atg aat aaa aac ggt etc gcg ata 1851 
Leu Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn Gly Leu Ala He 

535 540 545 

ttt ttg gcg gee aac ttg ctt aca gga ctg gtg aat gtg age atg aag 1899 
Phe Leu Ala Ala Asn Leu Leu Thr Gly Leu Val Asn Val Ser Met Lys 

550 555 560 

aca atg tat gcg ccg gcg tgg ttg tea atg ggg gtg tta atg ttg tat 1947 
Thr Met Tyr Ala Pro Ala Trp Leu Ser Met Gly Val Leu Met Leu Tyr 
565 570 575 580 

acc ttg aca ate agt tgt gta ggg tgg ata ctg aaa gga egg agg ate 1995 
Thr Leu Thr He Ser Cys Val Gly Trp He Leu Lys Gly Arg Arg He 

585 590 595 

aag ata tagttaaagt gtttaccatg caggatactg agtatctegg ttca 2045 
Lys He 

<210>. 55 
<211> 23 
<212> DNA 
<213> Artificial 



<400> 55 
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cagcctggtc gcactggcga cat 23 



<210> 56 
<211> 25 
<212> DNA 
<213> Artificial 

<400> 56 

cataaggagc gttggctaaa cgcct 25 



<210> 57 
<211> 1418 
<212> DNA 

<213> Cryptococcus neoforaans 
<400> 57 

cagcctggtc gcactggcga catatgctct 
tggactcctg aacaactacc tgatctgtgt 
ctcaacttcg cctctcgtat ttacctcttt 
gaaatcccaa aaatgcttca aatctgtcag 
agacgaatca gactccgatg aggaaccagc 
agtctcacca gtaaagcttc taccttccca 
tcccgatccg acaacatccc ccatgtcgcc 
ccctttgggg attatgggcg ttaacagacg 



ctggatcgcc ttatcgccgt acatccgtca 60 

tcttccccta ttattcgggg tgaccatctt 120 

tttgtccatt atttccctcg ctttcatcac 180 

ttcgcccgaa aagccaaaag gccaatggct 240 

ggaacctgct tctgcagctg gatctgcagc 300 

agtggcgttc gcttcgggat ccctattatc 360 

aagtagttct tcagcttcag gacatgaaga 420 

gaggtcgcta ttagaaggag tttcgcttga 480 
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tgttccgtca catatcgact ccaaggtcag aatatctcct gttccctact tgaggctcaa 540 
aaagtctagg gcaacgaagg cgcaatgggt gaaagaaaag ggaagattac catttttgac 600 
agtgtaccga gcgcacatga tgctcatgac tgttatctgc atcttggcgg tagattttga 660 
agtgtttcct agatggcagg gcaagtgcga agattttggt actagtctga tggacgtggg 720 
tgtcgggtca ttcgtctttt ccctcggtct cgtctccaca aaatctcttt ctcctccacc 780 
tccaactcct acgccctcct cgcccgctct caactctcac atcattcccc tcaccccgtc 840 
cccgttcact tccatcctca tctcgctccg aaaatccatc cccatcctcg tcctcggctt 900 
tatacggttg attatggtca agggatctga ttatcctgag catgtgacgg agtacggcgt 960 
gcactggaat ttcttcttca ccctcgcatt ggttcctgtg ctcgccgtgg gcattcgacc 1020 
attgacgcag tggcttcgct ggagtgtgct tggggtaatc atctctttgc tgcatcagct 1080 
gtggttaaca tattatctcc aatccatcgt cttctcattc ggccggtcag gtatctttct 1140 
agcaaacaag gaaggcttct cctctcttcc tggttatctt tccatatttt tgatcggctt 1200 
gtctattgga gatcatgttt taaggctcag tttaccacca agaagagaga gggtcgtgtc 1260 
agaaacaaat gaagagcatg agcagagtca ttttgagaga aaaaaattgg atttgattat 1320 
ggagttgatt ggatatagct taggctggtg ggcactctta ggaggctgga tttgggccgg 1380 
cggggaggta tccaggcgtt tagccaacgc tccttatg 1418 

<210> 58 
<211> 1797 
<212> DNA 

<213> Cryptococcus neoformans 



<220> 

<221> CDS 

<222> (1).. (1794) 
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<400> 58 

atg ggg gat tac aag teg gec aaa gag gec ttt gtc teg gat aac cca 48 
Met Gly Asp Tyr Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro 

1 5 10 15 

ggt get tct ate tgg agt ate aac get gtc age ctg gtc gca ctg gcg 96 
Gly Ala Ser He Trp Ser He Asn Ala Val Ser Leu Val Ala Leu Ala 

20 25 30 

aca tat get etc tgg ate gee tta teg ccg tac ate cgt cat. gga etc 144 
Thr Tyr Ala Leu Trp lie Ala Leu Ser Pro Tyr He Arg His Gly Leu 

35 40 45 

ctg aac aac tac ctg ate tgt gtt ctt ccc eta tta ttc ggg gtg acc 192 
Leu Asn Asn Tyr Leu lie Cys Val Leu Pro Leu Leu Phe Gly Val Thr 

50 55 60 

ate ttc tea act teg cct etc gta ttt acc tct ttt ttg tec att att 240 
He Phe Ser Thr Ser Pro Leu Val Phe . Thr Ser Phe Leu Ser He He 
65 70 75 80 

tec etc get ttc ate acg aaa tec caa aaa tgc ttc aaa tct gtc agt 288 
Ser Leu Ala Phe He Thr Lys Ser Gin Lys Cys Phe Lys Ser Val Ser 

85 90 95 

teg ccc gaa aag cca aaa ggc caa tgg eta gac gaa tea gac tec gat 336 
Ser Pro Glu Lys Pro Lys Gly Gin Trp Leu Asp Glu Ser Asp Ser Asp 

100 105 110 

gag gaa cca gcg gaa cct get tct gca get gga tct gca gca gtc tea 384 
Glu Glu Pro Ala Glu Pro Ala Ser Ala Ala Gly Ser Ala Ala Val Ser 
115 120 125 
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cca gta aag ctt 
Pro Val Lys Leu 
130 

tta tct ccc gat 
Leu Ser Pro Asp 
145 

get tea gga cat 
Ala Ser Gly His 

agg teg eta tta 
Arg Ser Leu Leu 
180 

tec aag gtc aga 
Ser Lys Val Arg 
195 

agg gca acg aag 
Arg Ala Thr Lys 
210 

ttg aca gtg tac 
Leu Thr Val Tyr 
225 

ttg gcg gta gat 
Leu Ala Val Asp 

gat ttt ggt act 
Asp Phe Gly Thr 



eta cct tec caa gtg 
Leu Pro Ser Gin Val 
135 

ccg aca aca tec ccc 
Pro Thr Thr Ser Pro 
150 

gaa gac cct ttg ggg 
Glu Asp Pro Leu Gly 
165 

gaa gga gtt teg ctt 
Glu Gly Val Ser Leu 
185 

ata tct cct gtt ccc 
lie Ser Pro Val Pro 
200 

gcg caa tgg gtg aaa 
Ala Gin Trp Val Lys 
215 

cga gcg cac atg atg 
Arg Ala His Met Met 
230 

ttt gaa gtg ttt cct 
Phe Glu Val Phe Pro 
245 

agt ctg atg gac gtg 
Ser Leu Met Asp Val 



gcg ttc get teg gga tec eta 432 
Ala Phe Ala Ser Gly Ser Leu 
140 

atg teg cca agt agt tct tea 480 
Met Ser Pro Ser Ser Ser Ser 
155 160 
att atg ggc gtt aac aga egg 528 
lie Met Gly Val Asn Arg Arg 
170 175 
gat gtt ccg tea cat ate gac 576 
Asp Val Pro Ser His He Asp 
190 

tac ttg agg etc aaa aag tct 624 
Tyr Leu Arg Leu Lys Lys Ser 
205 

gaa aag gga aga tta cca ttt 672 
Glu Lys Gly Arg Leu Pro Phe 
220 

etc atg act gtt ate tgc ate 720 
Leu Met Thr Val He Cys He 
235 240 
aga tgg cag ggc aag tgc gaa 768 
Arg Trp Gin Gly Lys Cys Glu 
250 255 
ggt gtc ggg tea ttc gtc ttt 816 
Gly Val Gly Ser Phe Val Phe 
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260 265 270 

tec etc ggt etc gtc tec aca aaa tct ctt tct cct cca cct cca act 864 
Ser Leu Gly Leu Val Ser Thr Lys Ser Leu Ser Pro Pro Pro Pro Thr 

275 280 285 

cct acg ccc tec teg ccc get etc aac tct cac ate att ccc etc ace 912 
Pro Thr Pro Ser Ser Pro Ala Leu Asn Ser His He He Pro Leu Thr 

290 295 300 

ccg tec ccg ttc act tec ate etc ate teg etc cga aaa tec ate ccc 960 
Pro Ser Pro Phe Thr Ser He Leu lie Ser Leu Arg Lys Ser He Pro 
305 310 315 320 

ate etc gtc etc ggc ttt ata egg ttg att atg gtc aag gga tct gat 1008 
He Leu Val Leu Gly Phe He Arg Leu He Met Val Lys Gly Ser Asp 

325 330 335 

tat cct gag cat gtg acg gag tac ggc gtg cac tgg aat ttc ttc ttc 1056 
Tyr Pro Glu His Val Thr Glu Tyr Gly Val His Trp Asn Phe Phe Phe 

340 345 350 

ace etc gca ttg gtt cct gtg etc gee gtg ggc att cga cca ttg acg 1104 
Thr Leu Ala Leu Val Pro Val Leu Ala Val Gly He Arg Pro Leu Thr 

355 360 365 

cag tgg ctt cgc tgg agt gtg ctt ggg gta ate ate tct ttg ctg cat 1152 
Gin Trp Leu Arg Trp Ser Val Leu Gly Val He He Ser Leu Leu His 

370 375 380 

cag ctg tgg. tta aca tat tat etc caa tec ate gtc ttc tea ttc ggc 1200 
Gin Leu Trp Leu Thr Tyr Tyr Leu Gin Ser He Val Phe Ser Phe Gly 
385 390 395 400 

egg tea ggt ate ttt eta gca aac aag gaa ggc ttc tec tct ctt cct 1248 
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Arg Ser Gly lie Phe Leu Ala Asn Lys Glu Gly Phe Ser Ser Leu Pro 

405 410 415 

ggt tat ctt tec ata ttt ttg ate ggc ttg tct att gga gat cat gtt 1296 
Gly Tyr Leu Ser He Phe Leu He Gly Leu Ser He Gly Asp His Val 

420 425 430 

tta agg etc agt tta cca cca aga aga gag agg gtc gtg tea gaa aca 1344 
Leu Arg Leu Ser Leu Pro Pro Arg Arg Glu Arg Val Val Ser Glu Thr 

435 440 445 

aat gaa gag cat gag cag agt cat ttt gag aga aaa aaa ttg gat ttg 1392 
Asn Glu Glu His Glu Gin Ser His Phe Glu Arg Lys Lys Leu Asp Leu 

450 455 460 

att atg gag ttg att gga tat age tta ggc tgg tgg gca etc tta gga 1440 
lie Met Glu Leu He Gly Tyr Ser Leu Gly Trp Trp Ala Leu Leu Gly 
465 470 475 480 

ggc tgg att tgg gec ggc ggg gag gta tec agg cgt tta gec aac get 1488 
Gly Trp He Trp Ala Gly Gly Glu Val Ser Arg Arg Leu Ala Asn Ala 

485 490 495 

cct tat gta ttt tgg gta gcg gca tac aat acc acc ttt etc etc ggc 1536 
Pro Tyr Val Phe Trp Val Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly 

500 505 510 

tac etc etc ctt acc cac att att cca tct ccc acc tct tec caa aca 1584 
Tyr Leu Leu Leu Thr His He He Pro Ser Pro Thr Ser Ser Gin Thr 

515 520 525 

tea cca teg ate tta gtg cct ccc ttg etc gac get atg aat aaa aac 1632 
Ser Pro Ser He Leu Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn 
530 535 540 
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ggt etc gcg ata ttt ttg gcg gec aac ttg ctt aca gga ctg gtg aat 1680 

Gly Leu Ala He Phe Leu . Ala Ala Asn Leu Leu Thr Gly Leu Val Asn 

545 550 555 560 

gtg age atg aag aca atg tat gcg ccg gcg tgg ttg tea atg ggg gtg 1728 

Val Ser Met Lys Thr Met Tyr Ala Pro Ala Trp Leu Ser Met Gly Val 

565 570 575 

tta atg ttg tat acc ttg aca ate agt tgt gta ggg tgg ata ctg aaa 1776 
Leu Met Leu Tyr Thr Leu Thr He Ser Cys Val Gly Trp He Leu Lys 

580 585 590 

gga egg agg ate aag ata tag 1797 
Gly Arg Arg He Lys He 
595 



<210> 59 
<211> 598 
<212> PRT 

<213> Cryptococcus neoformans 
<400> 59 

Met Gly Asp Tyr Lys Ser Ala Lys Glu Ala Phe Val Ser Asp Asn Pro 

1 5 10 15 

Gly Ala Ser He Trp Ser He Asn Ala Val Ser Leu Val Ala Leu Ala 

20 25 . 30 

Thr Tyr Ala Leu Trp lie Ala Leu Ser Pro Tyr He Arg His Gly Leu 
.35 40 45 
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Leu Asn Asn Tyr Leu He Cys Val Leu Pro Leu Leu Phe Gly Val Thr 

50 55 60 

He Phe Ser Thr Ser Pro Leu Val Phe Thr Ser Phe Leu Ser He He 
65 70 75 80 

Ser Leu Ala Phe He Thr Lys Ser Gin Lys Cys Phe Lys Ser Val Ser 

85 90 95 

Ser Pro Glu Lys Pro Lys Gly Gin Trp Leu Asp Glu Ser Asp Ser Asp 

100 105 110 

Glu Glu Pro Ala Glu Pro Ala Ser Ala Ala Gly Ser Ala Ala Val Ser 

115 120 125 

Pro Val Lys Leu Leu Pro Ser Gin Val Ala Phe Ala Ser Gly Ser Leu 

130 135 140 

Leu Ser Pro Asp Pro Thr Thr Ser Pro Met Ser Pro Ser Ser Ser Ser 
145 150 155 160 

Ala Ser Gly His Glu Asp Pro Leu Gly He Met Gly Val Asn Arg Arg 

165 170 175 

Arg Ser Leu Leu Glu Gly Val Ser Leu Asp Val Pro Ser His He Asp 

180 185 190 

Ser Lys Val Arg He Ser Pro Val Pro Tyr Leu Arg Leu Lys Lys Ser 

195 200 205 

Arg Ala Thr Lys Ala Gin Trp Val Lys Glu Lys Gly Arg Leu Pro Phe 

210 215 220 

Leu Thr Val Tyr Arg Ala His Met Met Leu Met Thr Val He Cys He 
225 230 235 240 

Leu Ala Val Asp Phe Glu Val Phe Pro Arg Trp Gin Gly Lys Cys Glu 
245 .250 255 
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Asp Phe Gly Thr Ser Leu Met Asp Val Gly Val Gly Ser Phe Val Phe 

260 265 270 

Ser Leu Gly Leu Val Ser Thr Lys Ser Leu Ser Pro Pro Pro Pro Thr 

275 280 285 

Pro Thr Pro Ser Ser Pro Ala Leu Asn Ser His He He Pro Leu Thr 

290 295 300 

Pro Ser Pro Phe Thr Ser He Leu He Ser Leu Arg Lys Ser He Pro 
305 310 315 320 

He Leu Val Leu Gly Phe He Arg Leu He Met Val Lys Gly Ser Asp 

325 330 335 

Tyr Pro Glu His Val Thr Glu Tyr Gly Val His Trp Asn Phe Phe Phe 

340 345 350 

Thr Leu Ala Leu Val Pro Val Leu Ala Val Gly He Arg Pro Leu Thr 

355 360 365 

Gin Trp Leu Arg Trp Ser Val Leu Gly Val lie lie Ser Leu Leu His 

370 375 380 

Gin Leu Trp Leu Thr Tyr Tyr Leu Gin Ser He Val Phe Ser Phe Gly 
385 390 395 400 

Arg Ser Gly lie Phe Leu Ala Asn Lys Glu Gly Phe Ser Ser Leu Pro 

405 410 415 

Gly Tyr Leu Ser He Phe Leu He Gly Leu Ser He Gly Asp His Val 

420 425 430 

Leu Arg Leu Ser Leu Pro Pro Arg Arg Glu Arg Val Val Ser Glu Thr 

435 . 440 445 

Asn Glu Glu His Glu Gin Ser His Phe Glu Arg Lys Lys Leu Asp Leu 
450 455 460 
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lie Met Glu Leu He Gly Tyr Ser Leu Gly Trp Trp Ala Leu Leu Gly 
465 470 475 480 

Gly Trp He Trp Ala Gly Gly Glu Val Ser Arg Arg Leu Ala Asn Ala 

485 490 495 

Pro Tyr Val Phe Trp Val Ala Ala Tyr Asn Thr Thr Phe Leu Leu Gly 

500 505 510 

Tyr Leu Leu Leu Thr His He He Pro Ser Pro Thr Ser Ser Gin Thr 

515 520 525 

Ser Pro Ser He Leu Val Pro Pro Leu Leu Asp Ala Met Asn Lys Asn 

530 535 540 

Gly Leu Ala He Phe Leu Ala Ala Asn Leu Leu Thr Gly Leu Val Asn 
545 550 555 560 

Val Ser Met Lys Thr Met Tyr Ala Pro Ala Trp Leu Ser Met Gly Val 

565 570 575 

Leu Met Leu Tyr Thr Leu Thr He Ser Cys Val Gly Trp He Leu Lys 

580 585 590 

Gly Arg Arg lie Lys He 
595 



<210> 60 
<211> 30 
<212> DNA 

<213> Artificial sequence 



<220> 
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. <223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 60 

aaagaattca tggcaacagt acatcagaag 30 

<210> 61 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 

<400> 61 

gggcactgtt gaaaaaccta 20 

<210> 62 
<211> 1428 
<212> DNA 

<213> Saccharomyces cerevisiae 
<220> 

<221> promoter 
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<222> (1).. (1428) 
<400> 62 

gttgttcaaa atgggggtaa aattgagacg 
tattacatca ttccaagtaa taaagctctt 
gatgataatg atggtatagt tacagaattt 
ttactacacc caatagattt atggtcaaaa 
tcgtcttctt caaagttatt gcatcatgaa 
atcactggat tctctggcgt agagctgtta 
ccaatgggca tcaattatgt agaatacctc 
ttagcagctt tacccagtat cccgaaaacc 
ctttttactc agttttgcat taataacaat 
gattttcaaa ataattcaat cttgagaaat 
aaattccact ccataccggt agttactcca 
tctggagaaa ataatgaaat ctttttaaac 
ggacacaagg acgattttaa atgtaagata 
gaaaaaaagt accaaaacaa tgatccaaaa 
aattcctcat tatcggagca ctctatgaaa 
agagaaactg attctggaag aaaaaagcgt 
tcagagagac aaatgccgga tacgaaaagg 
gttcctaaac aaattaaacg aaccacgagt 
acagagcagc cgactgcaat ttctaatcca 
catactcaag ttacctatgg ctccattcaa 
cctatgagac gacagacaag aaatcagaca 
aattttataa gatattcatt tacatacgcc 
atatgtatta ccgttttgta tgataatact 
atgagaaaaa gaggatcgca ataagaagac 



1/8 2 



tcttacttga 


gcggcattta 


cgatcattct 


60 


gactccttca 


atgatttacc 


tgagattata 


120 


ttcattgaac 


gctgcttgta 


ttatcaaaaa 


180 


cccttcctca 


gcacaataga 


gtttcaagtt 


240 


ttttcttctt 


ccccttttct 


gaatgttact 


300 


catctgacta 


aagtattaaa 


tcttctaaaa 


360 


aataaatcca 


ctgacattct 


gctaa;tcaac 


420 


catccgttat 


ggtcgaatga 


atttagcgat 


480 


aatgatgatc 


ctggtgataa 


taacagaaaa 


540 


tcgatgaaaa 


ggaaaattga 


atatatcaag 


600 


gcatttattt 


ttaaattatt 


gtccgctgca 


660 


aatatcaagt 


ggtgtattat 


ctgcccaaga 


720 


aaaaaaccat 


actataccag 


cattagttca 


780 


atcgacaaaa 


ctattctttt 


gaaaagaaac 


840 


gataccaaaa 


acgaattatt 


gcagaaaatt 


900 


agtgtctcat 


cgagtatcat 


ggatgtttct 


960 


atcaagttgg 


agtcactgcc 


aaaaaatttc 


1020 


tggggcacaa 


taatgtcaga 


aaatgtgcct 


1080 


gaagagatcc 


caagaactga 


ggaagtttca 1140 


gataagaaac 


gtactgcctc 


tttagaaaaa 1200 


aaggaattag 


attcttgaaa 


tgtagtccgt 1260 


atctacagca 


ttattcaaat 


ctactcatct 1320 


ttccatgaca 


tgctcgcgtg 


aaaaaacagc 


1380 


acgtaaatat 


ctaaataa . 




1428 
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<210> 63 
<211> 133 
<212> DNA 

<213> Saccharomyces cerevisiae 
<220> 

<221> terminator 
<222> (1).. (133) 
<400> 63 

taacacacca tccacatttc catgtagttc gtatacaaac cctaccagta aaataaaatt 60 
aactcctatg tgctttaaat aaaaattata aaccgcctcc aatagttgac gtagtcaggc 120 
atgaaagtgc tac 133 
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DESCRIPTION 
FUNGAL CELL WALL SYNTHESIS GENE 

5 Technical Field 

The present invention relates to DNAs encoding proteins 
participating in fungal cell wall synthesis, proteins encoded by the 
DNAs, methods for examining whether or not a certain compound has an 
influence on the transport process involved in the transport of 
10 GPI-anchored proteins to the cell wall, and antifungal agents having 
an influence on the transport process involved in the transport of 
GPI-anchored proteins to the cell wall. 

Background Art 

15 In recent years, management of opportunistic infections are 

gaining importance more than ever due to an increase in the number of 
elderly people and immunocompromised patients as a result of advanced 
chemotherapies, etc. Deep-seated mycosis due to Candida, Aspergillus, 
Cryptococcus , and such, account for a portion of such opportunistic 

20 infections, and the proportion is increasing year after year. The fact 
that opportunistic infections by many avirulent bacteria occur one after 
another, shows that the problem of infectious diseases will not end as 
long as there are underlying diseases that diminish the immune functions 
of patients. Although new strategies for infectious diseases control, 

25 including the problem of resistant bacteria, will be one of the crucial 
issues In the soon-to-come aged society, extremely few effective - 
therapeutic agents exist at present. 

Up to now, therapeutic agents for fungal infections were developed 
based mainly on the strategy of creating novel compounds by chemically 

30 modifying known structure. However, due to problems such as the 
emergence of resistant bacteria, the development of new drugs based on 
new mechanisms is eagerly anticipated. 

Considering such circumstances, the inventors focused on a novel 
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approach in the area of antifungal agents in which the variety of 
therapeutic agents is still insufficient. Namely, the present 
inventors concentrated on influencing the onset, progress, and 
persistence of infections by preventing pathogens from showing 
5 pathogenicity. In order to avoid the establishment and progress of 
infection, the inventors thought that the most effective way would be 
to inhibit the adhesion onto the host, which is the first step in the 
establishment of infection, and the subsequent progression of 
colonization. In addition, a new unprecedented approach, namely, the 
10 inhibition of the expression of adhesion factors themselves, was also 
carried out. 

In order to inhibit the expression of adhesion factors, the present 
inventors directed their attention to the hypothesis that cell wall 
glycoproteins such as adhesion factors are first GPI 

15 (Glycosylphosphatidylinositol) -anchored to the cell membrane, and then 
transported to the cell wall (Fig. 1) . To date, 30 or more cell wall 
glycoproteins including adhesion ligands have been found to be 
transported via GPI-anchoring (referred to as GPI-anchored proteins) . 
• Hence, it was thought that if this transport step is inhibited, it may 

20 be quite possible to inhibit the expression of adhesion factors and major 
cell wall-constituting proteins at the cell wall (Hamada K et al, Mol. 
Gen. Genet., 258: 53-59, 1998). GPI-anchored proteins have been 
reported to be present in Candida, which is a pathogenic fungi (Kapteyn 
JC et al, Eur. J. Cell Biol., 65:402-407, 1994). 

25 The inventors initiated their research believing that novel 

antifungal agents that inhibit cell wall synthesis can be produced by 
inhibiting the process that transports GPI-anchored proteins existing 
in the cell membrane of a fungus to the cell wall. 

30 Disclosure of the Invention 

An objective of this invention is to develop antifungal agents 
showing effects against the onset, progress, and persistence of 
infections by inhibiting the expression of cell wall glycoproteins, 
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inhibiting the cell wall assembly and also adhesion onto cells, and 
preventing pathogens from showing pathogenicity. 

In order to screen for compounds that inhibit the process that 
transports GPI-anchored proteins to the cell wall, the present inventors 
5 produced a reporter system that uses a fusion protein comprising a 
reporter enzyme and a transport signal existing in the Oterminus of 
one of the GPI-anchored proteins, CWP2 (Van Der Vaat JM et al, J. 
Bacterid., 177:3104-3110, 1995). 

When a DNA comprising a secretion signal gene + reporter enzyme 

10 gene + CWP2 C-terminus gene (present or absent) was constructed, and 
the fusion protein was expressed in Saccharomyces cerevisiae 
(hereinafter, referred to as S. cerevisiae) , it was demonstrated that 
activity of the reporter enzyme is detected in the cell wall when the 
CWP2 C-terminus is present, and in the culture supernatant when the CWP2 

15 C-terminus is absent. Accordingly, it was predicted that if the process 
that transports GPI-anchored proteins to the cell wall is inhibited by 
a test sample, the activity of the reporter enzyme in the cell wall will 
be diminished, or the activity of the reporter enzyme will be found in 
the culture supernatant. Thus was initiated the screening for compounds 

20 that inhibit the process that transports GPI-anchored proteins to the 
cell wall using this reporter system. 

From the screening using this reporter system, several compounds 
that inhibit the process that transports GPI-anchored proteins to the 
cell wall were discovered. A representative example is the compound 

25 shown in formula (la) . 




The compound shown in the aforementioned formula (la) (hereinafter 
abbreviated as u compound (la)") inhibits the growth of S. cerevisiae 
and Candida albicans (hereinafter, referred to as C. albicans) , and C. 
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albicans cultured in the presence of the aforementioned compound (la) 
shows a weak ability to adhere onto cells. Thus, the aforementioned 
compound (la) was confirmed to suit the initial objectives of the 
invention, which was to find a compound that inhibits the adhesion of 
5 fungi, due to suppressing the expression of the fungal adhesins, based 
on the inhibition of transport system of GPI-anchored proteins to the 
cell wall. Furthermore, observations using a transmission electron 
microscope confirmed that C. albicans cultured in the presence of the 
aforementioned compound (la) has an abnormality in its cell wall 
10 synthesis. 

Using the aforementioned compound (la) , the present inventors 
proved that antifungal agents based on the mechanism that inhibits the 
process that transports GPI-anchored proteins to the cell wall, could 
be achieved. 

15 Furthermore, to specify the target protein on which the 

aforementioned compound (la) acts, the present inventors searched for 
genes that confer resistance to the aforementioned compound (la) . 

A plasmid library of the S. cerevisiae gene was introduced into 
S. cerevisiae, and by overexpression, plasmids were collected that 

20 showed resistance to the abovementioned compound (la) . The resistant 
gene was then cloned, the nucleotide sequence was determined, and the 
gene was named GWT1 (SEQ ID NO: 1) . In S. cerevisiae overexpressing 
the GWT1 gene product, the aforementioned reporter enzyme that has the 
C-terminus of a GPI-anchored protein was transported to the cell wall, 

25 even in the presence of the aforementioned compound (la) . Furthermore, 
observations under a transmission electron microscope confirmed that 
the cell wall is normal even in the presence of the aforementioned 
compound (la) . 

Moreover, when point mutations were randomly introduced to the 
30 genomic DNA of S. cerevisiae, and mutant strains Rl and R5 showing 
specific resistance to the aforementioned compound (la) were isolated, 
point mutations involving changes of the 405th codon of the GWT1 gene 
from GTC to ATC in the Rl mutant strain, and the 14 0th codon from GGG 
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to AGG in the R5 mutant strain were discovered. Since resistance to 
the aforementioned compound (la) was seen when these mutant GWT1 genes 
were introduced to a GWT1 gene-disrupted strain, resistance to this 
compound was found to be explainable by the GWT1 gene alone. Therefore, 
5 this suggested that the aforementioned compound (la) directly acts on 
the GWT1 gene product to inhibit the function of the GWT1 protein. 

By similar methods, the resistant genes of C. albicans (SEQ ID 
NOS: 3 and 5) were cloned, the nucleotide sequences were determined, 
and the genes were named CaGWTl. 

10 Furthermore, a database homology search using GWT1, revealed a 

homologue (SEQ ID NO: 27) of Schizosaccharomyces pombe (hereinafter, 
referred to as S. pombe) . Furthermore, PCR with primers based on the 
sequence of the highly conserved region in the proteins encoded by the 
GWT1 genes of S. cerevisiae, S. pombe, and C. albicans, yielded 

15 homologues (SEQ ID NOS: 39 and 41) of Aspergillus fumigatus (hereinafter, 
referred to as A. fumigatus) . Furthermore, by performing PCR based on 
the sequence discovered from a database homology search with GWT1, 
revealed homologues (SEQ ID NOS: 54 and 58) of Cryptococcus neoformans 
. (hereinafter, referred to as C. neoformans) . 

20 More specifically, this invention relates to the following. 

1. A DNA that encodes a protein having an activity to confer resistance 
to the compound shown in formula (la) on a fungus, when the DNA is 
overexpressed in the fungus, wherein the DNA is selected from the group 
consisting of: 

25 (a) A DNA encoding a protein comprising the amino acid sequence 

of SEQ ID NO: 2, 4, 6, 28, 40, or 59. 

(b) A DNA comprising the nucleotide sequence of SEQ ID NO: 1, 3, 
5, 27, 39, 41, 54, or 58. 

(c) A DNA that hybridizes under stringent conditions to a DNA 
30 comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 27, 39, 

41, 54, or 58. 

(d) A DNA encoding a protein comprising the amino acid sequence 
of SEQ ID NO: 2, 4, 6, 28, 40, or 59, wherein one or more amino 
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acids have been added, deleted, substituted, and/or inserted, 
(e) A DNA that is amplified using SEQ ID NOS: 29 and 31 or SEQ 
ID NOS: 29 and 30 as primers. 
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2 . A DNA that encodes a protein having ah activity to decrease the amount 
of a GPI-anchored protein in the cell wall of a fungus due to a defect 
in the function of the DNA, wherein the DNA is selected from the group 
consisting of: 

10 (a) A DNA encoding a protein comprising the amino acid sequence 

of SEQ ID NO: 2, 4, 6, 28, 40, or 59, 

■(b) A DNA comprising the nucleotide sequence of SEQ ID NO: 1, 
3, 5, 27, 39, 41, 54, or 58, 

(c) A DNA that hybridizes under stringent conditions to a DNA 
15 comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 27, 39, 

41, 54, or 58, 

(d) A DNA encoding a protein comprising the amino acid sequence 
of SEQ ID NO: 2, 4, 6, 28, 40, or 59, wherein one or more amino 
acids have been added, deleted, substituted, and/or inserted, and 

20 (e) A DNA that is amplified using SEQ ID NOS: 29 and 31 or SEQ 

ID NOS: 29 and 30 as primers, 

and wherein, "stringent conditions" refer to: for example, 
hybridization in 4x SSC at 65°C, then washing in O.lx SSC for 1 
25 hour at 65°C; or in a different method, "stringent conditions" 

are 4x SSC at 42°C in 50% formamide; or, hybridization in 
PerfectHyb™ (TOYOBO) solution for 2.5 hours at 65°C, then washing 
in (i) 2x SSC, 0.05% SDS solution at 25°C for 5 minutes, (ii) 2x 
SSC, 0.05% SDS solution at 25°C for 15 minutes, and (iii) O.lx 
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SSC, 0.1% SDS solution at 50°C for 20 minutes; 

a "defect in the DNA function" can occur, when the functional gene 
product of the DNA is not expressed or when the expression is 
5 ' diminished, for example by inserting a DNA that is irrelevant to 

the coding region of the DNA, for example a selection marker, using 
the homologous recombination technique; 

and a decrease in the protein derived from the GPI-anchored protein 
10 in the fungal cell wall is quantified by using any one of the 

following methods alone or in combination: (i) a reporter system 
reflecting the process that transports GPI-anchored proteins to 
the cell wall, (ii) an ELISA that quantifies a GPI-anchored protein 
in the cell wall, (iii) measuring the activity of a GPI-anchored 
15 protein, such as adhesion onto animal cells, or (4) observing the 

flocculent, fibrous structure of the outermost layer of the fungal 
cell by a transmission electron microscope. 
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3. A protein encoded by the DNA of 1 or 2. 

4. A vector into which the DNA of 1 or 2 has been inserted. 

5. A transf ormant harboring the DNA of 1 or 2, or the vector of 4. 

25 6. The transf ormant of 5 which is a fungus that overexpresses the protein 
of 3. 

7. A fungus, wherein the function of the protein of 3 is defective. 



30 8. A method for producing the protein of 3, which comprises the steps 
of culturing the transformant of 5, and collecting the expressed protein 
from the transformant, or from the culture supernatant thereof. 



f 

9. An antibody that binds to the protein of 3. 

10. A method of screening for a compound having an antifungal action, 
wherein the method comprises the steps of: 

5 (a) contacting a test sample with the protein of 3; 

(b) detecting the binding activity between the protein and the 
test sample; and 

(c) selecting a compound having an activity to bind to the protein. 

10 11. A method of screening for a compound that has an antifungal action, 
which comprises the steps of: 

(a) contacting a test sample with a fungus that is overexpressing 
the protein of 3; 

(b) detecting the amount of transport of a GPI-anchored protein 
15 to the cell wall in the fungus; and 

(c) selecting a compound that diminishes the amount of transport 
of the GPI-anchored protein to the cell wall detected in step (b) 
as compared to the amount of transport detected when the test 

• sample was contacted with a fungus that is not overexpressing the 
20 protein of 3, 

wherein, a decrease in the amount of GPI-anchored protein 
transported to the cell wall that results due to the test sample 
can be detected, for example, by detecting a decrease in growth 
25 rate, swelling, or temperature sensitivity of the cell, or by 

detecting a decrease of the protein derived from the GPI-anchored 
protein in the cell wall, but preferably, by detecting a decrease 
in the protein derived from the GPI-anchored protein at the cell 
wall; 
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and wherein a decrease of the protein derived from the GPI-anchored 
protein is quantified by using any one of the following methods 
alone or in combination: 
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(i) a reporter system reflecting the process that transports 
GPI-anchored proteins to the cell wall, (ii) an ELISA that 
quantifies one type of the GPI-anchored protein in the cell wall, 
(iii) measuring the activity of a GPI-anchored protein such as 
adhesion to animal cells, and (iv) observing the flocculent, 
fibrous structure of the outermost layer of a fungal cell by a 
transmission electron microscope. 



12. A compound having an antifungal action that is isolated by the 
10 screening of 10 or 11. 

13. An antifungal agent, comprising as an active ingredient a compound 
that inhibits the transport of GPI-anchored proteins to the cell wall 
of a fungus. 



14. An antifungal agent, comprising as an active ingredient the 
antibody of 9 or the compound of 12. 

15. The antifungal agent of 13, comprising as an active ingredient the 
20 compound represented by the general formula (I), a salt thereof, or a 

hydrate thereof, wherein in formula (I) : 
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,1a 
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[R la and R 2a are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
group, cyano group, trif luoromethyl group, trif luoromethoxy 
group, a substituted or unsubstituted Ci-6 alkyl group, C 2 -e alkenyl 
group, C 2 -6 alkynyl group, a substituted or unsubstituted Ci- 6 
alkoxy group, or a group represented by the formula: 
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XU R 6a 
R 5a 

(wherein X 1 stands for a single bond, carbonyl group, or a group 
represented by the formula -S(0) 2 -; 

R 5a and R 6a are identical to or different from each other and denote 
a hydrogen atom or a substituted or unsubstituted Ci_ 6 alkyl group) . 
Furthermore, R la and R 2a may together form a condensed ring selected 
from the group consisting of a substituted or unsubstituted 
benzene ring, a substituted or unsubstituted pyridine ring, a 
substituted or unsubstituted pyrrole ring, a substituted or 
unsubstituted thiophene ring, a substituted or unsubstituted 
furan ring, a substituted or unsubstituted pyridazine ring, a 
substituted or unsubstituted pyrimidine ring, a substituted or 
unsubstituted pyrazine ring, a substituted or unsubstituted 
imidazole ring, a substituted or unsubstituted oxazole ring, a 
substituted or unsubstituted thiazole ring, a substituted or 
unsubstituted pyrazole ring, a substituted or unsubstituted 
isoxazole ring, a substituted or unsubstituted isothiazole ring, 
a substituted or unsubstituted cyclohexane ring, and a substituted 
or unsubstituted cyclopentane ring; 

R 3a and R 4a are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
group, cyano group, carboxyl group, formyl group, hydroxyimino 
group, trif luoromethyl group, trif luoromethoxy group, Ci_ 6 alkyl 
group, Ci-6 alkoxy group, C 2 -6 alkenyl group, C 2 _ 6 alkynyl group, 
a group represented by the formula -C(0)NR 7a R 7b (wherein R 7a and 
R 7b are identical to or different from each other and denote 
individually a hydrogen atom, or a Ci- 6 alkyl group) , the formula 
• -C0 2 R 7a (wherein R 7a has the same meaning as defined above) , the 
formula -S(0) n R 7a (wherein n stands for an integer of 0 to 2 and 



R 7a has the same meaning as defined above) , the formula -S (O) 2 NR 7a R 7b 
(wherein R 7a and R 7b have the same meaning as defined above) , a 
group of the formula 




(wherein X 2 denotes a single bond, carbonyl group, or a group of 
the formula -S(0) 2 -; 

R 5b and R 6b are identical to or different from each other, and 
denote a hydrogen atom, a substituted or unsubstituted Ci-6 
alkyl group, or a substituted or unsubstituted C 6 -i4 aryl 
group) , or a group of the formula 

i 

(wherein Z 1 denotes a single bond, oxygen atom, vinylene group, 
or ethynylene group; 

Z 2 denotes a single bond, or a Ci- 6 alkyl group substituted or 
unsubstituted with 0 to 4 substituents ) . R 3a and R 4a may together 
stand for a methylenedioxy group or 1 , 2-ethylenedioxy group, 
alternatively, R 3a and R 4a may together stand for the formation 
of a condensed ring selected from a group consisting of a 
substituted or unsubstituted benzene ring, substituted or 
unsubstituted pyridine ring, substituted or unsubstituted 
pyrrole ring, substituted or unsubstituted thiophene ring, 
substituted or unsubstituted furan ring, substituted or 
unsubstituted pyridazine ring, substituted or unsubstituted 
pyrimidine ring, substituted or unsubstituted pyrazine ring, 
substituted or unsubstituted imidazole ring, substituted or 
unsubstituted oxazole ring, substituted or unsubstituted 
thiazole ring, substituted or unsubstituted pyrazole ring, 
substituted or unsubstituted isoxazole ring, substituted or 
unsubstituted isothiazole ring, substituted or unsubstituted 
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cyclohexane ring, and substituted or unsubstituted cyclopentane 
ring, except in cases where both R la and R 2a stand for hydrogen 
atoms . ] 



5 16. The aforementioned antifungal agent of 13, comprising as the active 
ingredient compound (la) of the formula: 




17. A compound represented by the general formula (II), a salt or a 
10 hydrate thereof, wherein in formula (II) , 

Ar R 3b 




[Ar stands for a substituent selected from a group consisting of 
the formulae (Ilia) to (Illf) : 



(Ilia) 



(1Mb) 



(lllc) 



(Hid) 




(Hie) 



(Illf) 
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(wherein K denotes a sulfur atom, oxygen atom, or a group 
represented by the formula -NH-; 



R lb and R are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
group, cyano group, trif luoromethyl group, trif luoromethoxy 
group, a group represented by the formula 

R6c 
R 5c 

(wherein X 3 denotes a single bond, carbonyl group, or a group 
represented by the formula -S(0) 2 -; 

R 5c and R 6c are identical to or different from each other and denote 
a hydrogen atom, or a substituted or unsubstituted Ci_ 6 alkyl group) , 
or a group represented by the formula -X 4 -R 8a (wherein X 4 denotes 
a single bond, oxygen atom, or sulfur atom; R 8a 'denotes a Ci_ 6 alkyl 
group, C 2 -e alkenyl group, C 2 -e alkynyl group, C 3 -s cycloalkyl group, 
or C 3 - 8 cycloalkenyl group). Alternatively, R lb and R 2b may 
together form a methylenedioxy group, or a 1, 2-ethylenedioxy 
group. ) ; 

R 3b and R 4b are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
group, cyano group, carboxyl group, formyl group, hydroxyimino 
group, trif luoromethyl group, trif luoromethoxy group, Ci_ 6 alkyl 
group, Ci- 6 alkoxy group, C 2 -e alkenyl group, C 2 -e alkynyl group, 
or a group represented by the formula 

1b_ z 2b 

(wherein Z lb denotes a single bond, vinylene group, or ethynylene 
group; 

Z 2b denotes a single bond, or a Ci- 6 alkyl group that is substituted 
or unsubstituted with 0 to 4 substituents) ; 

except in cases where (1) Ar stands for the aforementioned formula 
(Hid) wherein R lb and R 2b are both hydrogen atoms, (2) at least 



one of R JD or R qD denotes a hydrogen atom and the other is a hydrogen 
atom, methoxy group, hydroxyl group, methyl group, benzyloxy group, 
or a halogen atom, and Ar stands for the aforementioned formula 
(IIIc) wherein R lb and R 2b both denote hydrogen atoms or methoxy 
groups, (3) at least one of R 3b or R 4b denotes a hydrogen atom and 
the other is a hydrogen atom, hydroxyl group, methoxy group, or 
benzyloxy group, and Ar stands for the aforementioned formula 
(IIIc) wherein R lb and R 2b both denote hydroxyl groups or benzyloxy 
groups, or (4) Ar stands for the aforementioned formula (Hid) 
wherein R lb is a hydrogen atom and R 2b is a formyl group, 
hydroxymethyl group,, or methoxycarbonyl group.] 

18. The compound of 17, or a salt or hydrate thereof, wherein Ar stands 
for the formula: 




(wherein R lc denotes a hydrogen atom, a substituted or 
unsubstituted Ci_ 6 alkyl group, or a benzyl group) , and excluding 
the case when R 3b denotes a hydrogen atom. 

19. A compound represented by the general formula (IIIc2), or a salt 
or hydrate thereof, wherein in formula (IIIc2), 




(Illc2) 



[R and R have the same meaning as defined above, except in cases 
wherein (1) R lb denotes a group represented by the formula R lc -0- 
(wherein R lc has the same meaning as defined above), R 2b is a 
hydrogen atom, and R 3b denotes a hydrogen atom, (2). at least one 
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of R 3b or R 4b denotes a hydrogen atom, and the other is a hydrogen 
atom, methoxy group, hydroxyl group, methyl group, benzyloxy group, 
or a halogen atom, and R lb and R 2b both denote hydrogen atoms or 
methoxy groups, or (3) at least one of R 3b or R 4b denotes a hydrogen 
atom, and the other is a hydrogen atom, hydroxyl group, methoxy 
group, or benzyloxy group, and R lb and R 2b both denote hydroxyl 
groups or benzyloxy groups] 

20. The antifungal agent of 17, having an antifungal action. 



21 . The antifungal agent of 15, wherein at least one of R 3a and R 4a denotes 
a group represented by the formula -C(0)NR 7a R 7b (wherein R 7a and R 7b have 
the same meaning as defined above) , the formula -C0 2 R 7a (wherein R 7a has 
the same meaning as defined above), the formula -S(0) n R 7a (wherein n 
15 denotes an integer of 0 to 2 and R 7a has the same meaning as defined 
above.), the formula -S (0) 2 NR 7a R 7b (wherein R 7a and R 7b have the same 
meaning as defined above) , the formula 



— N 



/ X ^R 6b 



(wherein X 2 , R 5b , and R 6b have the same meaning as defined above) , or 
20 a Ci_6 alkoxy group substituted or unsubstituted with 0 to 4 substituents, 
or R 3a and R 4a together denote a methylenedioxy group, or a 
1, 2-ethylenedioxy group. 

22. The aforementioned antifungal agent of 15, wherein the compound 
25 having an antifungal action is (1) 1-benzylisoquinoline, (2) 
1- (4-bromobenzyl) isoquinoline, (3) 1- ( 4-chlorobenzyl ) isoquinoline, 
(4) 1- (4-f luorobenzyl) isoquinoline, (5) 1- (4-iodobenzyl) isoquinoline, 
(6) 1- (3-methylbenzyl) isoquinoline, (7) 

1- (4-methylbenzyl) isoquinoline, (8) 
30 1- (3, 4-dimethylbenzyl) isoquinoline, (9) 
1- (3-methoxybenzyl) isoquinoline, (10) 
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1- (4-methoxybenzyl) isoquinoline, (11) 

1- (3, 4-methylenedibxybenzyl) isoquinoline, (12) 

1- ( 4-benzyloxybenzyl) isoquinoline, (13) 
1- (4-cyanobenzyl) isoquinoline, (14) 1- (4-nitrobenzyl) isoquinoline, 

5 (15) 1- (4-aminobenzyl) isoquinoline, (16) 

1- (4-methoxybenzyl) -6, 7-dichloro-isoquinoline, (17) 

1- (4-methoxy-2-nitro-benzyl) -isoquinoline, (18) 

1- (4-methoxybenzyl) -6, 7-methylenedioxy-isoquinoline, (19) 

1- (2-amino-4-methoxy-benzyl) isoquinoline, (20) 

10 1- (4-methoxybenzyl) -7-hydroxy-6-methoxy-isoquinoline, (21) 

1- (4-benzyloxybenzyl) -6, 7-dimethoxy-isoquinoline, (22) 

1- (4-methoxybenzyl) 6, 7-dimethoxy-isoquinoline, (23) 

1 (4-methoxy-2-nitro-benzyl) -isoquinoline, (24) 

3- [4- (1-isoquinolylmethyl) phenoxy] propylcyanide, (25) 
15 l-[4-(2,2,3, 3-tetraf luoropropoxy) benzyl] isoquinoline, (2 6) 

1- [4- (2-piperidinoethoxy) benzyl] isoquinoline, (27) 

4- (1-isoquinolylmethyl) phenyl (2-morpholinoethyl) ether, (28 ) 
1- [4- (2-methoxyethoxy) benzyl] isoquinoline, (2 9) 
N- { 2- [ 4 - (1-isoquinolylmethyl ) phenoxy] ethyl } -N, A/-dimethylamine , ( 30 ) 

20 1- [4- (phenethyloxy) benzyl] isoquinoline, (31) 

1- { 4- [ ( 2-methylallyl ) oxy] benzyl } isoquinoline, ( 32 ) 

1- (4-isobutoxybenzyl) isoquinoline, (33) 

1- [4- ( 2 -phenoxyethoxy) benzyl] isoquinoline, (34) methyl 

2- [4- (1-isoquinolylmethyl) phenoxy] acetate, (35) 
25 2- [4- ( 1-isoquinolylmethyl) phenoxy] -1-ethanol, (36) t-butyl 

N- { 2- [ 4- (1-isoquinolylmethyl ) phenoxy] ethyl } carbamate, (37 ) 
1- { 4- [3- (tetrahydro-2H-2-pyranyloxy) propoxy] benzyl } isoquinoline, 

(38) 2- [4- (1-isoquinolylmethyl) phenoxy] -1-ethaneamine, (39) 

1- [4- (3-piperidinopropoxy) benzyl] isoquinoline, (40) 

30 3- [4- (1-isoquinolylmethyl) phenoxy] -1-propanol, (41) 

1- [4 - (2-ethylbutoxy) benzyl] isoquinoline, (42) 

4- [4- (1-isoquinolylmethyl) phenoxy] butanoic acid, (43) 
1- (4-{3- [ (4-benzylpiperazino) sulfonyl] propoxy } benzyl) isoquinoline, 
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(44) 

l-(4-{3-[4- (4-chlorophenyl) piperazino] propoxy } benzyl ) isoquinoline, 



(45) 4- (1-isoquinolylmethyl) aniline, (4 6) 

N- [4 - (1-isoquinolylmethyl) phenyl ] butaneamide, (47) 

5 N- [4 - (1-isoquinolylmethyl) phenyl] propaneamide, (48) 

N- [4- (1-isoquinolylmethyl) phenyl] -1-ethanesulf onamide, (49) 
N- [4- (1-isoquinolylmethyl) phenyl] -N-methyl-ethanesulf onamide, (50) 

N- [4- (1-isoquinolylmethyl) phenyl] -N-methylamine, (51) 

N- [4- (1-isoquinolylmethyl) phenyl] -N-propylamine, or (52) 

10 N- [4- (1-isoquinolylmethyl) phenyl] -N-methyl-N-propylamine . 



23. A method for treating a mycotic infection comprising administering 
a therapeutically effective dose of any one of the antifungal agents 
of 13 to 22 to a mammal. 

15 

The present invention will be described in detail below by 
explaining the meaning of the terms, symbols, and such mentioned in the 
present description . 

In the present description, the structural formula of the 

20 compounds may represent a certain isomer for convenience, however, the 
present invention includes all geometrical isomers, optical isomers 
based on asymmetric carbon, stereoisomers, and tautomers that 
structurally arise from compounds, and mixtures of isomers, and it is 
not to be construed as being limited to the representation in the formula 

25 made for convenience, and may be any one or a mixture of isomers. 
Therefore, an optically active substance and a racemic substance having 
an asymmetric carbon atom in the molecule may exist, but in this invention 
there are no particular limitations and any one of them are included. 
Furthermore, crystal polymorphism may exist, but similarly there are 

30 no limitations, and the crystal form may be any one form or may be a 
mixture, and may be either an anhydride or a hydrate. 

Furthermore, the compounds of the present invention include 
compounds exhibiting antifungal action after being metabolized, such 
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as after being oxidized, reduced, hydrolyzed, or conjugated in vivo. 
Furthermore, the present invention includes compounds that produce the 
compounds of this invention after being metabolized, such as after being 
oxidized, reduced, and hydrolyzed in vivo. 
5 The "Ci-6 alkyl group" in the present description means a straight 

chain or branched chain alkyl group, wherein the number of carbon ranges 
from 1 to 6, and specific examples include a methyl group, ethyl group, 
n-propyl group, i-propyl group, n-butyl group, i-butyl group, 
tert-butyl group, n-pentyl group, i-pentyl group, neopentyl group, 
10 /i-hexyl group, 1-methylpropyl group, 1, 2-dimethylpropyl group, 
2-ethylpropyl group, l-methyl-2-ethylpropyl group, 

l-ethyl-2-methylpropyl group, 1, 1, 2-trimethylpropyl group, 

1- methylbutyl group, 2-methylbutyl group, 1, 1-dimethylbutyl group, 
2, 2-dimethylbutyl group, 2-ethylbutyl group, 1, 3-dimethylbutyl group, 

15 2-methylpentyl group, 3-methylpentyl group, and so on. 

The "C 2 -6 alkenyl group" in the present description means a straight 
chain or branched chain alkenyl group, wherein the number of carbon 
ranges from 2 to 6, and specific examples include a vinyl group, allyl 
group, 1-propenyl group, isopropenyl group, 1-butene-l-yl group, 

20 l-butene-2-yl group, l-butene-3-yl group, 2-butene-l-yl group, 

2- butene-2-yl group, and so on. 

The "C 2 -6 alkynyl group" in the present description means a straight 
chain or branched chain alkynyl group, wherein the number of carbon 
ranges from 2 to 6, and specific examples include an ethynyl group, 

25 1-propynyl group, 2-propynyl group, butynyl group, pentynyl group, 
hexynyl group, and so on. 

The "Ci_6 alkoxy group" in the present description means an oxy 
group to which xx Ci- 6 alkyl group" defined above is bound, and specific 
examples include a methoxy group, ethoxy group, n-propoxy group, 

30 i-propoxy group, n-butoxy group, i-butoxy group, sec-butoxy group, 
t-butoxy group, n-pentyloxy group, i-pentyloxy group, sec-pentyloxy 
group, t-pentyloxy group, neopentyloxy group, 1-methylbutoxy group, 
2-methylbutoxy group, 1 , 1-dimethylpropoxy group, 1 , 2-dimethylpropoxy 
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group, n-hexyloxy group, i-hexyloxy group, 1-methylpentyloxy group, 
2-methylpentyloxy group, 3-methylpentyloxy group, 1, 1-dimethylbutoxy 
group, 1, 2-dimethylbutoxy group, 2 , 2-dimethylbutoxy group, 
1, 3-dimethylbutoxy group, 2, 3-dimethylbutoxy group, 

5 3, 3-dimethylbutoxy group, 1-ethylbutoxy group, 2-ethylbutoxy group, 
1, 1, 2-trimethylpropoxy group, 1, 2, 2-trimethylpropoxy group, 

1- ethyl-l-methylpropoxy group, l-ethyl-2-methylpropoxy group, and so 
on . 

The "C 6 -i4 aryl group" in the present description refers to an 
10 aromatic ring group, wherein the number of carbon ranges from 6 to 14, 
and specific examples include a phenyl group, 1-naphthyl group, 

2- naphthyl group, as-indacenyl group, s-indacenyl group, 
acenaphthylenyl group,, and so on. 

The "halogen atom" of the present description means a fluorine 
15 atom, chlorine atom, bromine atom, and iodine atom. 

"Substituted or unsubstituted" in the present description means 
"the substitutable site may have an arbitrary combination of one or more 
substituents" and specifically the substituents are, for example, a 
hydrogen atom, halogen, nitro group, cyano group, hydroxyl group, 
20 mercapto group, hydroxyalkyl group, carboxyl group, Ci_ 6 alkoxycarbonyl 
group, C 2 -7 acylamino group, Ci- 6 alkylamino group, pyridyl group, Ci- 6 
alkylsulf inyl group, Ci- 6 alkylsulf onyl group, Ci_ 6 alkylsulf amoyl group, 
Ci-6 alkylsulf inamoyl group, Ci_ 6 alkylsulf enamoyl group, 
tetrahydropyranyl group, Ci_ 6 alkylcarbamoyl group, or the formula 
25 -X 4 -R 8a (wherein X 4 denotes a single bond, oxygen atom, or sulfur atom; 
R 8a denotes a Ci_ 6 alkyl group, C 2 -6 alkenyl group, C 2 - 6 alkynyl group, 
C 6 -i4 aryl group, C 3 -e cycloalkyl group, or C 3 - 8 cycloalkenyl group) , and 
so on. 

"May be substituted with 0 to 4 substituents" has the same meaning 
30 as "the substitutable site may have an arbitrary combination of 1 to 
4 substituents" and the substituents have the same meaning as defined 
above . 

"Salt" in the present invention refers to a pharmaceutically 
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acceptable salt, and there are no particular limitations as long as the 
salt has formed an addition salt with a compound of this invention, and 
a preferred example is a haloid acid salt such as hydrof luoride, 
hydrochloride, hydrobromide, and hydroiodide; an inorganic acid salt 
5 such as a sulfate, nitrate, perchlorate, phosphate, carbonate, and 
bicarbonate; an organic carboxylate such as an acetate, oxalate, maleate, 
tartrate, and fumarate; an organic sulfonate such as a methanesulfonate, 
. trif luoromethanesulf onate, ethanesulf onate, benzenesulf onate, 
toluenesulf onate, and camphorsulf onate; an amino acid salt such as an 

10 aspartate, and glutamate; salts with an amine such as a trimethylamin, 
triethylamine, procaine, pyridine, and phenethylbenzylamine; alkali 
metal salts such as sodium, and potassium; alkaline earth metal salts 
such as magnesium and calcium; and so on. 

Herein below, the following will be disclosed: 1. A method for 

15 obtaining DNAs encoding proteins participating in cell wall synthesis, 
2. a method for examining whether or not a test sample influences the 
process that transports GPI-anchored proteins to the cell wall, and 3. 
a method for obtaining the aforementioned compound (la) of the present 
invention. 

20 1. A method for obtaining DNAs encoding proteins participating in 
fungal cell wall synthesis 

Hereinafter, (1) a method for obtaining a DNA encoding a protein 
for acquiring resistance to the aforementioned compound (la) by 
overexpression in fungi; (2) a method for obtaining a DNA that hybridizes 

25 under stringent conditions with the DNA of SEQ ID NO: 1, SEQ ID NO: 3, 
or SEQ ID NO: 5; (3) a method for obtaining a DNA that encodes a protein 
that participates in fungal cell wall synthesis, based on a homology 
search; and (4) a method for obtaining a fungus that overexpressed or 
lacked the protein for acquiring resistance to the aforementioned 

30 compound (la), will be described. 

(1) • A method for obtaining a DNA encoding a protein for acquiring 
resistance to the aforementioned compound (la) by overexpression of the 
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DNA in a fungus 

Herein, "fungus" means a fungus belonging to Division Zygomycota, 
Ascomycota, Basidiomycota, and Deuteromycota . Preferable is a 
pathogenic fungus, Mucor, Saccharomyces , Candida, Cryptococcus , 
5 Trichosporon, Malassezia, Aspergillus, Trichophyton, Microsporum, 
Sporothrix, Blastmyces, Coccidioides, Paracoccidioides, Penicillinium, 
or Fusarium, and more preferable is C. albicans, C. glabrata, C. 
neoformans, or A. fumigatus. S. cerevisiae and S. pombe, for which 
genetic analyses are easy, are also preferred strains. 
10 A plasmid library of a fungal gene is introduced into a fungus. 

The plasmid library of S. cerevisiae and S. pombe can be obtained from 
ATCC (Information for ATCC Number: 37323), and the plasmid library of 

C. albicans can be produced by the method according to Navaro-Garcia, 
F. et al, Mol. Cell. Biol., 15: 2197-2206, 1995. The obtained plasmid 

15 library is introduced to the fungi by the method according to Gietz, 

D. et al, Nucl. Acids Res. 20: 1425, 1992. Alternatively, a kit such 
as YEASTMAKER™ Yeast Transformation System (Clontech) may be used. 

The Fungus to which the plasmid library is introduced is cultured 
in the presence of the aforementioned compound (la) . Specifically, an 

20 agar medium containing the aforementioned compound (la) at a 
concentration of 1.56 to 25 jug/ml, preferably 1.56 to 6.25 fig/ml, and 
more preferably 3.125 |ug/ml is inoculated with the fungus into which 
a plasmid library has been introduced, is cultured for an appropriate 
length of time, at 30°C to 42°C for 2 to 5 days, or preferably at 37°C 

25 for 3 days. The colony formed upon proliferation is further cultured 
in a medium containing the aforementioned-compound (la) , arid the plasmid 
is purified from the proliferated fungal cells. Purification of the 
plasmid can be performed by the method according to METHODS IN ENZYMOLOGY, 
Vol. 194: 169-182 (1991), for example. 

30 Preferably, the nucleotide sequence of the obtained plasmid is 

determined directly, but if necessary, cloning into an appropriate 
vector, for example pBluescript II, and pUC19 suitable for nucleotide 
sequence determination, is done to determine the nucleotide sequence. 
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A nucleotide sequence can be determined for example by the method 
accompanying the ABI377 System (PE applied Biosystems) manual. 

In the Examples of the present invention, all 27 of the 
independently obtained colonies of S. cerevisiae, and 28 colonies out 
5 of 30 colonies of C. albicans contained the DNAs of this invention. Only 
one gene that confers resistance to the aforementioned compound (la) 
exists in these fungi and this can be obtained by the abovementioned 
method. 

(2) . A method for obtaining a DNA that hybridizes under stringent 

10 conditions to the' DNA of SEQ ID NO: 1, SEQ ID NO: 3, or SEQ ID NO: 5 
An example of a method for obtaining a DNA encoding a protein 
participating in fungal cell wall synthesis according to the present 
invention comprises designing a primer from the information of the 
nucleotide sequence of SEQ ID NO: 1 using the genomic DNA of S. cerevisiae 

15 as a template, or designing a primer from the information of the 
nucleotide sequence of SEQ ID NO: 3 or SEQ ID NO: 5 using the genomic 
DNA of C. albicans as the template, then performing PCR, and cloning 
the amplified DNA into an appropriate vector, such as pBlueScript. The 
primer is designed as necessary according to the region to be amplified, 

20 and the length is preferably 15 bp or more, more preferably 20 bp or 
more, and in some cases sequences necessary for subsequent DNA 
construction, such as restriction enzyme sites, may be added. The 
conditions for PCR can be determined appropriately according to factors 
such as the length of primer, the length of the region to be amplified, 

25 and the amount of template DNA to be used. For example, a DNA encoding 
a protein participating in cell wall synthesis in a fungus can be obtained 
using 200 ng of the genomic DNA of C. albicans as a template, and SEQ 
ID NO: 21 and SEQ ID NO: 22 as primers under conditions of 94 °C for 4 

minutes -> (94°C for 30 seconds 68°C for 5 minutes) x 35 cycles -» 
30 72°C for 4 minutes. 

The DNA obtained by PCR may be used as a probe for obtaining other 
types of fungal DNA showing homology to the DNA encoding the protein 
participating in cell wall synthesis. Specifically, for example, to 
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obtain a homologous gene of C. albicans encoding the protein 
participating in S. cerevisiae cell wall synthesis, DNA that hybridizes 
under stringent conditions can be cloned from the genomic library or 
cDNA library of C. albicans, using the genomic DNA of S. cerevisiae as 
5 a template, and using DNA that is obtained by PCR as a probe. Herein, 
stringent conditions refer to hybridization in 4x SSC at 65°C, then 
washing in O.lx SSC at 65°Cfor 1 hour, for example. Furthermore, in 
another the stringent conditions are 4x SSC at 42°C in 50% formamide. 
Alternatively, conditions such as hybridization in the PerfectHyb™ 

10 (TOYOBO) solution at 65°C for 2.5 hours, then washing in 1). 2x SSC, 
0.05% SDS solution at 25°C for 5 minutes, 2) . 2x SSC, 0.05% SDS solution 
at 25°C for 15 minutes, and 3) . O.lx SSC, 0.1% SDS solution at 50°C for 
20 minutes, are also allowed. 

The Examples of this invention demonstrate from Southern Blot 

15 analysis that there is only one gene in C. albicans that hybridizes with 
the. DNA of SEQ ID NO: 1, and shows the cloning of this gene. From the 
above-mentioned method, DNA that hybridizes with SEQ ID NO: 1 or SEQ 
ID NO: 3 can be obtained. 

20 (3) . A method for obtaining a DNA that encodes a protein that participates 
in fungal cell wall synthesis, based on a homology search 

The present invention revealed the GWT1 homologues of S. 
cerevisiae, C. albicans, S. pombe, A. fumigatus, and C. neoformans . The 
region conserved among these genes is considered to be important for 

25 GWT1 gene products to exhibit their function, and may very well be 
conserved in other fungi. 

Therefore, a DNA encoding a protein participating in fungal cell 
wall synthesis can be obtained by either carrying out hybridization 
upon constructing a probe based on the amino acid sequence of the 

30 conserved region, or by performing PCR by designing primers based on 
the sequence. The PCR primer may be of any sequence as long as it is 
designed to encode the conserved region, but is preferably SEQ ID NOS: 
29 and 31 or preferably SEQ ID NOS: 29 and 30. 
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Furthermore, as another method, a DNA encoding a protein 
participating in fungal cell wall synthesis can be obtained by carrying 
out PCR with cDNA or genomic DNA upon finding a nucleotide sequence 
showing homology to GWTl from gene fragments registered in databases, 
5 and then designing primers based on that nucleotide sequence. 

Examples of PCR methods for obtaining a full-length gene based 
on the obtained sequence are techniques such as 3' -RACE, 5' -RACE, and 
inverse PCR, and it is also possible to select by hybridization a clone 
containing neighboring sequences. A full-length gene can be obtained 
10 by combining these techniques. 

(4) . a method for obtaining a fungus that overexpr esses or lacks a protein 
for acquiring resistance to the aforementioned compound (la) 

A Fungus, preferably S. cerevisiae, that overexpresses a protein 

15 for acquiring resistance to the aforementioned compound (la) of this 
invention can be obtained by the method of inserting an expression vector 
expressing the protein into a particular position on the fungal 
chromosome, for example an expression vector in which the DNA of SEQ 
ID NO: 1 is connected downstream of a promoter, which can forcibly express 

20 the protein in fungi, preferably the promoter of budding yeast enolase 
gene (ENOl) . The insertion method can be performed, for example, 

by the steps of, inserting a desired sequence into the multicloning site 
of pRS304 (Sikorski RS et al, Genetics. 122(1): 19-27, 1989), 
constructing a vector for integration, and introducing the vector into 

25 the fungus. One can refer to METHODS IN ENZYMOLOGY Vol.194: 281-301 
(1991) for details. 

Furthermore, an overexpressed strain of C. albicans can be 
obtained by incorporating the gene of SEQ ID NO: 3 or SEQ ID NO: 5 into 
an expression vector for C. albicans, such as pCARSl and pRMl(Pla J et 

30 al, Yeast 12: 1677-1702, 1996), and then transforming C. albicans 
(Sanglard D et al, Antimicrobiol . Agents Chemother. 40: 2300-2305, 
1996) . 

Fungi of this invention lacking a gene for acquiring resistance 
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against the aforementioned compound (la), preferably S. cerevisiae, can 
be obtained by the following methods, but is not to be construed as being 
limited thereto. 

PCR amplification is carried out using a marker gene, preferably 
5 his5 gene of S. pombe, as a template, and using primers that are designed 
so that PCR products that contain the gene to be deleted (30 bp or more, 
or preferably 40 bp or more) . In the case of S. cerevisiae, the genetic 
sequence of SEQ ID NO: 1, positioned on both ends can be obtained. The 
PCR products can be purified and introduced into fungi, then cultured 

10 in a selection medium corresponding to the marker gene, for example, 
his" for his5, to obtain the deletion strain. 

Furthermore, the deletion strain of C. albicans is obtained by 
the usual method using a hisG-URA3-hisG cassette (Fonzi WA et al, 
Genetics 134: 717-728,1993) based on the nucleotide sequence 

15 information of SEQ ID NO: 3 or SEQ ID NO: 5.. 

2. A method for examining whether or not the test sample influences 
the process that transports GPI-anchored proteins to the cell wall 
Whether or not the test sample inhibits the process that transports 

20 GPI-anchored proteins to the cell wall, or whether or not the test sample 
inhibits the expression of the GPI-anchored protein in the fungal 
surface can be examined by (1) a method using a reporter enzyme, (2) 
a method using an antibody that reacts with the surface glycoprotein 
of the fungal cell wall, (3) a method for examining the adhesion ability 

25 towards animal cells, and (4) a method for observing fungi using an 
' optical microscope or an electron microscope. 

By using the methods of (1) to (4) described below, preferably 
the methods of (1) to (4) in combination, the test sample is judged to 
inhibit the process that transports GPI-anchored proteins to the cell 

30 wall, or the expression of the GPI-anchored proteins at the fungal 
surface. Furthermore, it is judged that the test sample influences the 
process that transports GPI-anchored proteins to the cell wall when the 
degree of inhibition diminishes or the inhibition is no longer seen when 
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the protein encoded by the DNA of the present invention is overexpressed 
in fungi. 

Hereinafter, the methods of (1) to (4) will be described. 
(1) . A method using a reporter enzyme 
5 The process that transports GPI-anchored proteins to the cell wall 

can be quantified by a tracer experiment such as labeling a GPI-anchored 
protein with a radioactive isotope, then upon fractionation of the fungal 
cell wall fraction, immunoprecipitating with an antibody against a 
GPI-anchored protein. Alternatively, the quantification can be more 

10 readily done by expressing the C-terminal sequence considered to 
function as a transport signal, which is commonly observed among 
GPI-anchored proteins, as a fusion protein with an easily measurable 
enzyme (reporter enzyme) , fractionating the fungal cell wall fraction, 
and then using a reporter system that measures the enzyme activity of 

15 each fraction (Van Berkel MAA et al, FEBS Letters, 349: 135-138, 1994). 
Hereinafter, a method using the reporter enzyme will be explained, but 
the present invention is not to be construed as being limited thereto. 

First, the reporter gene is constructed and is introduced into 
a fungus. The reporter gene is constructed by linking a promoter 

20 sequence that functions in fungi, followed by DNAs that respectively 
encode a signal sequence, a reporter enzyme, and a GPI-anchored protein 
C-terminal sequence so that the reading frames match. Examples of the 
promoter sequences are those of promoters such as GAL10, and EN01. 
Examples of signal sequences are those of a-factor, invertase, lysozyme, 

25 and such. Examples of reporter enzymes are p-lactamase, lysozyme, 
alkaline phosphatase, p-galactosidase, and such. Green Fluorescence 
Protein (GFP) , which can be detected easily, can be used, even though 
it does not have enzyme activity. Examples of GPI-anchored protein 
C-terminal sequences are a-agglutinin C-terminal sequence, CWP2 

30 C-terminal sequence, and such. Furthermore, it is preferable to insert 
an appropriate selection marker such as LEU2 , and URA3 into the vector 
containing the constructed reporter gene. 

The constructed reporter gene is inserted into a fungus by an 



27 



appropriate method, such as the lithium acetate method (Gietz D et al, 
Nucl. Acids Res. 20: 1425, 1992), and cultured, if necessary by a method 
suitable for the selection marker, such as Leu" medium for LEU2, and 
Ura" medium for URA3, and then fungi into which the DNA has been introduced 
5 are selected. 

Whether or not a test sample influences the process that transports 
GPI-anchored proteins to the cell wall is examined by the following 
method. 

The reporter gene-introduced fungi are cultured under appropriate 

10 conditions, for example at 30°C for 48 hours, in the presence of a test 
sample. After culturing, the culture supernatant is centrifuged, and 
the reporter enzyme activity of the culture supernatant fraction is 
measured. The remaining . cell fraction is washed, then the cell wall 
components are separated by an appropriate method, such as degrading 

15 the. cell wall glucan with glucanase, and then measuring the reporter 
enzyme activity of the cell wall fraction and the cytoplasmic fraction. 
The assay can be simply carried out by determining the amount of reporter 
enzyme in the cell fraction by centrif uging, then without washing the 
cells, determining the amount of reporter enzyme derived from the culture 

20 supernatant fraction that remains in the cell fraction by proportional 
calculation, and subtracting this from the amount of reporter enzyme 
of the cell fraction. 

If an activity to increase the reporter enzyme activity within 
the culture supernatant fraction (activity per cell), or an activity 

25 to decrease the reporter enzyme activity in the cell wall fraction 
(activity per cell) is confirmed in the test sample, the test sample 
is judged to have influenced the process that transports GPI-anchored 
proteins to the cell wall. 

(2) . A method using an antibody that reacts with the surface glycoprotein 
30 of a fungal cell wall 

Whether or not the test sample influences the expression of the 
GPI-anchored protein at the fungal surface layer can be detected by 
quantifying a GPI-anchored protein in the fungal cell wall using an 
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antibody that reacts with the protein. 

For example, as the antibody, the antigenic determinant is 
predicted from the amino acid sequence of a GPI-anchored protein , for 
example, a-agglutinin, Cwp2p, and Alslp (Chen MH et al, J. Biol* Chem. , 
5 270:26168-26177, 1995; Van Der Vaat JM et al, J. Bacteriol., 
177:3104-3110,1995; Hoyer LL et al, Mol. Microbiol., 15:39-54, 1995), 
the peptide of that region is synthesized, this is bound to an antigenic 
substance, such as a carrier protein, and then polyclonal antibodies 
can be obtained by immunizing a rabbit and such, or a monoclonal antibody 

10 can be obtained by immunizing a mouse and such. Furthermore, a house 
rabbit polyclonal antibody against the Alslp peptide is preferable. 

In an alternative method, a monoclonal antibody against a 
GPI-anchored protein may be obtained by immunizing a mouse and such with 
a fungus, preferably a fungus overexpressing the GPI-anchored protein, 

15 such as oc-agglutinin, Cwp2p, and Alslp, and in some cases, by immunizing 
with the partially purified GPI-anchored protein , and selecting the 
clone yielded as a result of the fusion by ELISA, Western blot analysis, 
and such. 

Whether or not the test sample influences the process that 
20 transports GPI-anchored proteins to the cell wall, and diminishes the 
amount of the protein derived from the GPI-anchored protein in the cell 
wall can be examined by the following method. 

A fungus is cultured in the presence of a test sample under 
appropriate conditions, such as 30°C, for 48 hours. The cultured fungus 
25 is collected by centrif ugation and the cells are disrupted, preferably 
using glass beads. The washed, disrupted cells are preferably subjected 
to centrifugal extraction with SDS, then the precipitate is washed. 
After the extraction, the disrupted cells are treated with an enzyme 
that degrades glucan, preferably glucanase, and the centrifuged 
30 supernatant thereof is the GPI-anchored protein sample. 

The anti-Alslp peptide antibody is coated onto a 96-well plate 
by incubating at 4°C overnight. After washing with a washing solution, 
preferably PBS containing 0.05% Tween 20 (PBST), blocking is carried 
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out with a reagent that blocks the non-specific adsorption sites of the 
96-well plate, preferably a protein such as BSA, and gelatin, more 
preferably BlockAce. After washing again with a washing solution, 
preferably PBST, in some cases, after adding an appropriately diluted 
5 GPI-anchored protein sample, the reaction is carried out for an 
appropriate length of time, such as 2 hours at room temperature. After 
washing with a washing solution, preferably with PBST, an antibody 
against the enzyme-labeled C. albicans, preferably HRP-labeled 
anti-Candida antibody, is reacted for an appropriate length of time, 

10 such as 2 hours at room temperature. The method for labeling may be 
enzyme labeling or radioactive isotope labeling. After washing with 
a washing solution, preferably PBST, the amount of Alslp in the 
GPI-anchored protein sample is calculated by a method appropriate for 
the type of label, i.e. for an enzyme label, adding a substrate solution, 

15 and then upon stopping the reaction, measuring the absorbance at 490 
nm. 

(3) . A method for examining the adhesion ability towards animal cells 
Whether or not the test sample influences expression of a 
GPI-anchored protein on the fungal surface can be examined by measuring 

20 the activity of the GPI-anchored protein in the fungal cell wall, 
preferably by measuring the adhesion ability of fungi to animal cells, 
and such. Besides Alslp, Hwplp, and such participating in adhesion to 
animal cells, a-agglutinin participating in mating, Flolp participating 
in yeast aggregation, and such are known as GPI-anchored proteins. 

25 Hereinafter, examination methods that use the adhesion ability of fungi 
to animal cells will be explained in detail, but this invention is not 
to be construed as being limited thereto. 

As the fungus, a fungus having an adhesion ability towards cells 
is used, and preferably, the fungus is C. albicans. For mammalian cells, 

30 cells that adhere to the fungus are used, and preferably, are intestinal 
epithelial cells. The mammalian cells are cultured and are immobilized 
by an appropriate method such as ethanol immobilization. The test 
sample and the fungi, which have been incubated for an appropriate length 
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of time, such as 48 hours at 30°C, are inoculated, then after culturing 
for a certain length of time, for example 1 hour at 30 °C, the culture 
supernatant is removed, washed with a buffer, and is superposed onto 
an agar media, such as Sabouraud Dextrose Agar Medium (Difco) . After 
5 culturing at 30 °C overnight, the number of colonies is counted, and the 
adhesion rate is calculated. 

If activity to lower the number of colonies formed by adhesion 
of fungi to cells is observed in a test sample compared to that of fungi 
that are not treated with the compound, the test sample is judged to 
10 have influenced the process that transports GPI-anchored proteins to 
the cell wall. 

(4) . A method for observing fungi using an electron microscope or an 
optical microscope 

Whether or not a test sample influences the expression of the 

15 GPI-anchored proteins in the fungal surface can be examined by observing 
the structure of the fungal cell wall, using an electron microscope. 

In the presence of a test sample, a fungus such as C. albicans 
is cultured for a certain length of time, for example, 48 hours at 30°C, 
and the ultrafine morphological structure is observed with a 

20 transmission electron microscope. Herein, observation with a 
transmission electron microscope can be carried out, for example by the 
method according to the Electron Microscope Chart Manual (Medical 
Publishing Center) . The flocculent fibrous structure of the outermost 
layer of the fungal cell that has a high electron density and is 

25 observable by transmission electron microscope image, is considered to 
be a surface glycoprotein layer having GPI-anchored proteins as its 
constituents, and is not influenced by other existing antifungal agents. 
When this flocculent fibrous structure of the outermost layer of a fungal 
cell, which has a high electron density, disappears leaving a slight 

30 layer with a high electron density, compared to that in the untreated 
cells, the test sample is judged to have influenced the process that 
transports GPI-anchored proteins to the cell wall. 

When images, in which fungal cells are largely swollen and budding 
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(division) is inhibited, are observed under a transmission electron 
microscope in addition to an optical microscope, the test sample is 
judged to have an influence on the cell wall.. 

The compounds of the present invention represented by the formula 

5 (I) 




(wherein the symbols have the same meaning as defined above) can be 
synthesized by utilizing conventional organic chemical reactions and 
such that have been known to date. For example, it can be synthesized 
10 by the following methods. 



Production method (1) 
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In the above formulae, X is a leaving group such as a halogen group and 
acyl group. R 3c has the same meaning as R 3a . Other symbols in the 
formulae have the same meaning as defined above. 
Process Al 

5 A reaction for producing the Reissert compound (V) . The compound 

can be produced based on the reaction conditions according to the 
literature, such as Org. Synth., VI, 115(1988); Heterocycles, 36(11), 
248 9 (1993) ; J. Chem. Soc. (C) , 666(1969) ; or J. Heterocycl. Chem. , 29 (5) , 
1165(1992). Specifically, the reagents used are, for example, a 
10 combination of benzoyl chloride and potassium cyanide. 
Process A2 

A process for alkylation. The compound (VI) can be produced by 
reacting the compound (V) with a substituted benzyl halide derivative, 
a substituted benzylmethanesulf onate derivative, or such in the 
15 presence of a base. Specific examples of the base include sodium hydride, 
sodium hydroxide. 
Process A3 

A process for hydrolysis reaction. The compound (I) can be 
produced by hydrolysis of the compound (VI) in the presence of a base. 
20 Method A is a method for producing the compound (I) via Process 

Al, Process A2, and Process A3. 
Process Bl 

A process for conversion of the compound (V) to the compound (VII) . 
The compound (VII) can be produced by reacting the compound (V) with 
25 a substituted benzaldehyde in the presence of a base and a phase-transfer 
catalyst. Examples of the base include sodium hydroxide and potassium 
hydroxide. Examples of the phase-transfer catalyst include 
triethylbenzylammonium chloride. 
Process B2 

30 A process for oxidation of the alcohol to the ketone. The ketone 

derivative (VIII) can be produced by using an oxidizing agent and a 
condition conventionally used for the oxidation reaction of an alcohol 
to a ketone. Specifically, the oxidizing agent is, for example, 
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manganese dioxide, chromium dioxide, or benzoquinone . 
Process B3 

A process for reduction' of the ketone to the methylene. The 
methylene derivative (I) can be produced by using a conventionally used 
5 combination of reducing agents for the reduction reaction of the ketone 
derivative (VIII) to the methylene derivative (I) . Examples of the 
combination of the reducing agents include hydrazine hydrate and sodium 
hydroxide or potassium hydroxide, triethylsilane and boron trif luoride, 
and trif luoromethanesulf onic acid. 
10 Method B is a method for producing the compound (I) via Process 

Al, Process Bl, Process B2, and Process B3. 
Process CI 

A process for halogenation or acylation of the hydroxyl group. 
The compound (IX) can be produced by reacting a halogenating agent or 

15 an acylating agent with the compound (VII) . Examples of the 
halogenating agent include thionyl chloride, concentrated hydrochloric 
acid, and phosphorus tribromide. Furthermore, examples- of the 
acylating agent include acid halides such as acetyl chloride and acid 
anhydrides such as acetic anhydride. 

20 Process C2 

A process for reductive elimination reaction of the halogen group 
or the acyl group. The compound (I) can be produced by hydroelimination 
of the compound (IX), for example, by using a catalyst. 

Examples of the catalyst include palladium-carbon. 
25 Method C is a method for producing the compound (I) via Process 

Al, Process Bl, Process CI, and Process C2. 
Production method (2) 

The compound of the present invention represented by the formula 
(I) can also be synthesized by the following method. 
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In the formula, X is a leaving group such as a halogen group and acyl 
group. Other symbols in the formulae have the same meaning as defined 
above. 
5 Process Dl 

A process for a Grignard reaction and a subsequent acid hydrolysis 
reaction. The compound. (VIII) can be produced by reacting the compound 
(X) with a substituted or unsubstituted phenyl Grignard reagent, 
followed by hydrolysis in the presence of an acid. 
10 Process D2 

The methylene derivative (I) can be produced from the ketone 
derivative (VIII) by conditions similar to that of Process B3. 

Method D is a method for producing the compound (I) via Process 
Dl and Process D2 . 
15 Process El 

A process for the reduction reaction from the ketone to the alcohol. 
The compound (VII) can be produced from the compound (VIII) using a 
reducing agent and conditions conventionally used for the reduction 
reaction of a ketone to an alcohol. Specific examples of the reducing 
20 agent include sodium borohydride and lithium aluminum hydride. 
Process E2 
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Under conditions similar to that of Process CI, the halogenated 
or acylated derivative (IX) can be produced from the alcohol derivative 
(VII) . 
Process E3 

5 Under conditions for reductive elimination reaction similar to 

that of Process C2, the compound (I) can be produced from the compound 
(IX). 

Method E is a method for producing the compound (I) via Process 
Dl, Process El, Process E2, and Process E3. 
10 Production method (3) 

The compound of the present invention represented by the formula 
(I) can also be synthesized by the following method. 




Method F 



The symbols in the formulae have the same meaning as defined above. 
15 Process Fl 

A process for the chlorination reaction. The compound (XII) can 
be produced by reacting the compound (XI) with a chlorinating agent. 
Examples of the chlorinating agent include phosphorus oxychloride and 
thionyl chloride. 
20 Process F2 

A process for the coupling reaction with a Grignard reagent. The 
compound (I) can be produced by reacting the compound (XII) with a 
substituted or unsubstituted benzyl Grignard reagent in the presence 
of a catalyst, based on the reaction conditions according to the 
25 literature, such as Arch. Pharm, 314, 156(1981). Examples of the 
catalyst include [1,1' -bis (diphenylphosphino) ferrocene] dichloro 
nickel (II) . 
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Method F'is a method for producing the compound (I) via Process 
Fl and Process F2 . 
Production method (4) 

The compound of the present invention of the formula (I) , wherein 
5 R la and R 2a together form a condensed ring such as a benzene ring, pyridine 
ring, pyrrole ring, thiophene ring, furan ring, cyclohexane ring, or 
cyclopentane ring, can be synthesized by the following method. 




The symbols in the formulae have the same meaning as defined above. 
10 The production method in which the isoquinoline ring is formed 

is shown below as an example. 
Process Gl 

A process for the condensation reaction and the subsequent 
reduction reaction. The compound (XIV) can be produced by a 

15 condensation reaction between the substituted or unsubstituted 
benzaldehyde derivative (XIII) and nitromethane, followed by reduction 
of the nitro group. Examples of the reagent used for the reduction of 
the nitro group include a combination of palladium-carbon and ammonium 
formate, and lithium aluminum hydride. 

20 Process G2 

An amide bond formation reaction. The compound (XV) can be 
produced by reacting the compound (XIV) and a substituted or 
unsubstituted phenylacetyl chloride with a coupling reagent for an amide 
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bond formation reaction. Examples of the coupling reagent include a 

combination of N,N'-dicyclohexylcarbodiimide and N-hydroxysuccinimide, 

a combination of AT, AT'-dicyclohexylcarbodiimide and 

» 

N-hydroxybenzotriazole, and 1, 1' -carbonyldiimidazole . 
5 Process G3 

A process for the cyclization reaction. The compound (XV) can 
be produced based on the reaction conditions according to the literature, 
such as Organic Reaction, 6, 74(1951); J. Hetetocyclic Chem., 30, 
1581(1993). Examples of the reagent for this reaction include 
10 phosphorus oxychloride and polyphosphoric acid. 

Method G is a method for producing the compound (I) via Process 
Gl, Process G2, and Process G3. 
Production method (5-1) 

Replacement of the substituent R 3a or R 4a of the compound (I) synthesized 
15 by the aforementioned production method 

(5-1) Replacement of the substituent with an amino group, amide group, 
sulfonamide group, etc. 




The symbols in the formulae have the same meaning as defined above. 
20 Process HI 

A reduction reaction of the nitro group. The compound (XVII) can 
be produced by reducing the compound (XVI) with a conventionally used 
method for reduction of a nitro group. Examples of the reduction method 
are catalytic hydrogenation reduction by palladium-carbon, or palladium 
25 hydroxide, and reduction by iron-ammonium chloride, iron-hydrochloric 
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acid, iron-acetic acid, etc. 
Process H2 

A process for the acylation or sulf onylation reaction. The 
compound (XVIII) can be produced by treating the compound (XVII) with 
5 an acid chloride or acid anhydride. 

Method H is a method for producing the compound (XVIII) via Process 
HI and Process H2 . 




The symbols in the formulae have the same meaning as defined above. 
Process II 

A process for the reductive amination reaction. The compound (XX) 
can be produced from the compound (XIX) and a substituted or 
unsubstituted aldehyde based on the reaction conditions according to 
the literature, such as J. Am. Chem. Soc, 93, 2897(1971); Comprehensive 
Organic Synthese, 8, 25(1991); Tetrahedron, 40, 1783(1984); and 
Tetrahedron, 41, 5307(1985). Examples of the reductive amination 
reagent include sodium triacetoxyhydroborate, sodium 

cyanotrihydroborate, borane-pyridine complex, and 

palladium-carbon/hydrogen . 
Process 12 

A process for the acylation, sulf onylation, or reductive amination 
reaction. The compound (XXIa) or the compound (XXIb) can be produced 
from the compound (XX) using an acid chloride or an acid anhydride. The 
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compound (XXIc) can be produced by carrying out a reductive amination 
reaction similarly to that of Process II. 

Method I is a method for producing the compound (XXIa) , the 
compound (XXIb) , or the compound (XXIc) via Process II and Process 12. 
5 Production method (5-2) 

Replacement of the substituent R 3a or R 4a of the compound (I) synthesized 
by the aforementioned production method 

(5-2) Replacement of the substituent with a hydroxyl group, alkoxy group, 
etc. 




Method J 

10 

The symbols in the formulae have the same meaning as defined above. 
Process Jl 

The compound (XXIII) can be produced from the compound (XXII) by 
a demethylation reaction based on the reaction conditions according to 

15 the literature, such as Bull. Chem. Soc. Jpn., 44, 1986(1971); Org. 
Synth., Collect. Vol. V, 412(1073); J. Am. Chem. Soc, 78, 1380(1956); 
or J. Org. Chem., 42, 2761(1977) . Examples of the reagent used for the 
demethylation reaction include 47% aqueous hydrobromic acid solution, 
boron tribromide, pyridine hydrochloride, and iodotrimethylsilane . 

20 Process J2 

A process for the alkylation reaction. The compound (XXIV) can 
be produced by reacting the compound (XXIII) with a substituted or 
unsubstituted alkyl halide, a substituted or unsubstituted alkylmethane 
sulfonate, or such in the presence of a base. 
25 Method J is a method for producing the compound (XXIV) via Process 

Jl and Process J2 . 
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Production method (5-3) 

Replacement of the substituent R 3a or R 4a of the compound (I) synthesized 
by the aforementioned production method 

(5-3) Replacement of the substituent with a vinylene group, an ethynylene 
5 group, alkyl group, etc. 



The symbols in the formulae have the same meaning as defined above. 
Process Kl 

A process for the triflation reaction. The compound (XXV) can 
10 be produced by reacting the compound (XXIII) with trif luoromethane 
sulfonic acid anhydride in the presence of a base. 
Process K2 

A process for the coupling reaction with an alkyne. The compound 
(XXVI) can be produced by coupling the compound (XXV) with an alkyne 
15 derivative in the presence of a palladium phosphine complex, copper 
iodide, and a base. Examples of reagents that produce the palladium 
phosphine complex in the reaction system include a combination of 
palladium-carbon and triphenylphosphine, tetrakistriphenylphosphine 
palladium (0) and triphenylphosphine, dichlorobistriphenylphosphine 
20 palladium (II), palladium (II) acetate and tri (o-tolyl) phosphine, and 




R 



,1a 



Process K3 



Method K 




41 



palladium (II) acetate and 1,1' -bis (diphenylphosphino) ferrocene. 
Examples of the base include triethylamine, piperidine, pyridine, and 
potassium carbonate. Depending on the reaction, lithium chloride may 
be used. 
5 Process K3 

A process for the reduction reaction of the unsaturated 
hydrocarbon. The compound (XXVI la) or the compound (XXVIIb) can be 
produced from the compound (XXVI), for example, by catalytic 
hydrogenation using a catalyst. Examples of the catalyst include 
10 palladium-carbon, palladium hydroxide, platinum oxide, and 
palladium-carbon-calcium carbonate . 



The symbols in the formulae have the same meaning as defined above. 
Process LI 

15 A process of the coupling reaction (Heck Reaction) with the alkene. The 
compound (XXVIIa) can be produced from the compound (XXVIII) using a 
catalyst (e.g. palladium complex and its ligand) , based on the reaction 
conditions according to the literature, such as J. Org. Chem., 37, 
2320(1972); Org. Reactions., 27, 345(1982); Comprehensive Organic 

20 Synthesis, Vol. 4, 833(1991);. Palladium Reagents and Catalysts, 
125(1995); Chem. Commun., 1287 (1984); Tetrahedron Lett , 26, 2667(1985); 
and Tetrahedron Lett, 31, 2463(1990). Examples of the combination of 
the catalysts used for this reaction (palladium complex and its ligand) 
include palladium (II) acetate and 

25 1, 1' -bis (diphenylphosphino) ferrocene, and palladium (II) acetate and 




X denotes a Leaving group, such as a halogen group and Lrifluorosulfonate. 
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tri (o-tolyl)phosphine. Examples of the tertiary base include 
triethylamine, diisopropylethylamine, and 

1, 8-diazabicyclo [5.4.0] -7-undecene. X of the compound (XXVIII) 
denotes a leaving group, such as a halogen group and 
5 trif luoromethanesulf onyloxy group. 
Process L2 

The compound (XXVIIb) can be produced from the compound (XXVI la) 
according to the conditions for a reduction reaction of an unsaturated 
hydrocarbon, similar to that of process K3. 
10 Method Lisa method for producing the compound (XXVIIa) by Process 

LI, followed by producing the compound (XXVIIb) by Process L2 . 

Various isomers of the compounds represented by the formula (I) 
of the present invention can be purified and isolated using ordinary 
separation techniques (for example, recrystallization, chromatography, 
15 and so. on) . 

Compounds of the present invention or salts thereof, or hydrates 
thereof can be administered as they are to mammals (preferably humans) . 
They can also be formulated by a conventional method into tablets, 
powders, fine granules, granules, coated tablets, capsules, syrups, 

20 troches, inhalants, suppositories, injections, ointments, eye 
ointments, eye drops, nasal drops, ear drops, cataplasms, lotions, and 
such, then, administered. For the pharmaceutical formulation, 
ordinarily used auxiliary agents for pharmaceutical formulation (for 
example, fillers, binders, lubricants, coloring agents, flavoring 

25 agents, and as necessary, stabilizers, emulsifiers, absorbef acient , 
surfactants, pH regulators, antiseptics, antioxidants, etc.) can be 
used. The pharmatical formulation can be prepared by an ordinary method 
by combining components that are generally used as ingredients for 
pharmaceutical preparations. For example, oral preparations can be 

30 produced by combining the compounds of the present invention or a 
pharmaceutically acceptable salt thereof with fillers, and as necessary, 
binders, disintegrators, lubricants, coloring agents, flavoring agents, 
and such, and formulating the mixture into powders, fine granules, 
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granules, tablets, coated tablets, capsules, and such by usual methods. 
Examples of these components include animal fat and vegetable oil such 
as soybean oil, beef tallow, and synthetic glyceride; hydrocarbons such 
as liquid paraffin, squalene, and solid paraffin; ester oils such as 
5 octyldodecyl myristate and isopropyl myristate; higher alcohols such 
as cetostearyl alcohol and behenyl alcohol; silicone resin; silicone 
oil; surfactants such as polyoxyethylene fatty acid ester, sorbitan 
fatty acid ester, glycerol fatty acid ester, polyoxyethylene sorbitan 
fatty acid ester, polyoxyethylene hardened castor oil, and 

10 polyoxyethylene polyoxypropylene block copolymer; water-soluble 
macromolecules such as hydroxyethyl cellulose, polyacrylic acid, 
carboxyvinyl polymer, polyethylene glycol, polyvinyl pyrrolidone, and 
methyl cellulose; lower alcohols such as ethanol and isopropanol; 
polyhydric alcohols such as glycerol, propylene glycol, dipropylene 

15 glycol, and sorbitol; sugars such as glucose and sucrose; inorganic 
powder such as silicic acid anhydride, magnesium aluminum silicate, and 
aluminum silicate; purified water, etc- Examples of fillers include 
lactose, corn starch, refined white sugar, glucose, mannitol, sorbitol, 
crystalline cellulose, and silicon dioxide. Examples of binders 

20 include polyvinyl alcohol, polyvinyl ether, methyl cellulose, ethyl 
cellulose, gum arabic, tragacanth, gelatin, shellac, 
hydroxypropylmethyl cellulose, hydroxypropyl cellulose, polyvinyl 
pyrrolidone, polypropyleneglycol polyoxyethylene block polymer, and 
meglumine. Examples of disintegrators include starch, agar, powdered 

25 gelatin, crystalline cellulose, calcium carbonate, sodium 
hydrogencarbonate, calcium citrate, dextrin, pectin, and calcium 
carboxymethylcellulose. Examples of lubricants include magnesium 
stearate, talc, polyethyleneglycol, silica, and hardened vegetable oil . 
Examples of coloring agents are those accepted for addition to 

30 medicaments . Examples of flavoring agents include cocoa powder, 
I-menthol, aromatic dispersant, mint oil, borneol, and cinnamon powder. 
The use of sugar coating and other appropriate coating as necessary is 
of course permissible for these tablets and granules. Furthermore, 
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liquid preparations such as syrups and injections can be prepared using 
conventional methods by adding pH regulators, solubilizers, isotonizing 
agents, and such, and as necessary, solubilizing adjuvants, stabilizers, 
and such to the compounds of this invention or pharmaceutically 
5 acceptable salts thereof. The method for producing external 
preparations is not limited and can be produced by a conventional method. 
That is, base materials used for formulation can be selected from various 
materials ordinarily used for medicaments, quasi-drugs, cosmetics, and 
such. Specifically, the base materials to be used are, for example, 

10 animal fat and vegetable oil, mineral oil, ester oil, waxes, higher 
alcohols, fatty acids, silicone oil, surfactants, phospholipids, 
alcohols, polyhydric alcohols, water soluble macromolecules, clay 
minerals, and purified water. As necessary, pH regulators, 
antioxidants, chelating agents, antiseptic and antifungal agents, 

15 coloring matters, fragrances, and such may be added, but the base 
materials of the external preparations of the present invention are not 
to be construed as being limited thereto. Furthermore, as necessary, 
components such as those that have a differentiation induction effect, 
blood flow accelerants, fungicides, antiphlogistic agents, cell 

20 activators, vitamins, amino acids, humectants, and keratolytic agents 
can be combined. The above-mentioned base materials is added to an 
amount that leads to the concentration usually used for external 
preparations . 

When the compounds of this invention or salts thereof, or hydrates 
25 thereof, is administered, there are no particular limitations on their 
form, and they can be administered orally or parenterally by a 
conventionally used method. They can be formulated into as dosage forms 
such as tablets, powder, fine granules, capsules, syrups, troches, 
inhalents, suppositories, injections, ointments, eye ointments, eye 
30 drops, nasal drops, ear drops, cataplasms, and lotions. The dose of 
the pharmaceutical compositions of this invention can be selected 
appropriately depending on the degree of the symptom, age, sex, weight, 
the dosage form, the type of salt, the specific type of disease, and 
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such. 

A curative dose of the antifungal agent of this invention is 
administered to a patient. Herein, "curative dose" refers to the amount 
. of the pharmaceutical agent that yields the desired pharmacological 
5 result and is effective for recovery or relief from the symptoms of a 
patient to be treated. The dose differs markedly depending on the weight 
of the patient, type of disease, degree of symptom, age of the patient, 
sex, sensitivity towards the agent, and such. Usually, the daily dose 
for an adult is approximately 0.03 to 1000 mg, preferably 0.1 to 500 
10 mg, more preferably 0.1 to 100 mg, and is administered once to several 
times per day, or once to several times per several days. The dose for 
injections is normally, approximately 1 to 3000 (ig/kg, and is preferably 
approximately 3 to 1000 jLtg/kg . 

15 Brief Description of the Drawings 

Fig. 1 is a schematic diagram of the process that transports 
GPI-anchored proteins to the cell wall. A GPI 

(Glycosylphosphatidylinositol) -anchored protein is first anchored to 
GPI, and then transported to the. cell wall. 

20 Fig. 2 is a graph showing the activity of the aforementioned 

compound (la) in the S. cerevisiae reporter system. In the presence 
of the aforementioned compound (la) at a concentration of 0.39 to 1.56 
lug/ml, cephalosporinase activity increased in the culture supernatant 
fraction and decreased in the cell wall fraction, and at a concentration 

25 of 3.13 |ig/ml or more, growth inhibition was observed. 

Fig. 3 is a graph showing the effect of the aforementioned 
compound (la) on the adhesion of C. albicans to animal cells. Even at 
a concentration of 1.56 jag/ml in which growth inhibition cannot be 
observed, adhesion of.C. albicans to animal cells was inhibited to about 

30 a half. 

Fig. 4 is a graph showing the effect of the aforementioned 
compound (la) on the amount of the Alslp antigen of C. albicans. In 
the presence of the aforementioned compound (la) at a concentration 



46 



of 0.1 to 0.39 jig/ml, the amount of the Alslp antigen increased in the 
culture supernatant fraction and the amount of the antigen decreased 
in the cell wall fraction. 

Fig. 5 is a photograph showing the Southern Blot analysis of the 
5 C. albicans gene using the GWT1 gene as a probe. A single band was 
observed at 6.5 kb with EcoRI, at 4.0 kb with Hindlll, at 2.0 kb with 
EcoRI-Hindlll, and at 2.5 kb with EcoRI-PstI, and the homologue of the 
resistant gene to the aforementioned compound (la) in C. albicans was 
expected to exist as a single gene. 

10 Fig. 6 is a graph showing the activity of the aforementioned 

compound (la) in S. cerevisiae that overexpressed the GWT1 gene product. 
In S. cerevisiae CW63 strain ("W/T" in the Figure), even at the 
concentration of the aforementioned compound (la) (0.39 to 1.56 |ig/ml) 
in which cephalosporinase activity in the culture supernatant fraction 

15 is increased, and activity in the cell wall fraction is decreased, such 
an effect was not observed in S. cerevisiae CW63/GWT1 strain, and in 
S. cerevisiae CW63 strain, even at the concentration of the 
aforementioned (> 3.13 jag/ml) in which growth is inhibited, growth 
inhibition was not observed in S. cerevisiae CW63/GWT1 strain ("O/E" 

20 in the Figure) . 

Fig. 7 is a diagram in which the highly conserved regions in the 
proteins encoded by the GWT1 genes of S. cerevisiae, S. pombe, and C. 
albicans are aligned. 

25 Best Mode for Carrying out the Invention 
[Example A] 

The present invention is specifically illustrated below with 
reference to Examples, but it is not to be construed as being limited 
thereto . 

30 

Example Al Construction of the reporter gene and introduction thereof 
into S. cerevisiae 

(1) . Construction of the reporter gene where lysozyme is. the reporter 
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enzyme 

A lysozyme gene comprising a promoter sequence was amplified by 
PCR using pESH plasmid comprising the EN01 promoter + secretion signal 
+ the lysozyme gene (Ichikawa K et al, Biosci. Biotech. Biochem. , 57 (10) , 
5 1686-1690, 1993) as template, and the oligonucleotides of SEQ ID NO: 
8 and SEQ ID NO: 9 as primers, and this was subcloned into the Sall-EcoRI 
site of pCR-Script SK( + ) (a) . Furthermore, a CWP2 gene was amplified 
by PCR using 5. cerevisiae chromosomal DNA as template, and the 
oligonucleotides of SEQ ID NO: 10 and SEQ ID NO: 11 as primers, and this 
10 was subcloned into the EcoRI-Hindlll site of pUC19 (b) . Similarly, CYC1 
terminator was amplified by PCR using pYES2 (INVITROGEN) as a template, 
and the oligonucleotides of SEQ ID NO: 12 and SEQ ID NO: 13 as primers, 
and this was subcloned into the newly introduced Notl-Kpnl site of pUC19 
(c) . 

15 Next, the lysozyme gene excised with Sall-EcoRI (a) , and the CWP2 

gene excised with EcoRI-Hindlll (b) were inserted into the Sal I -Hindi 1 1 
cleavage site of pESH. Finally, pRLW63T was produced by excising a gene 
comprising the ENOl promoter + secretion signal + lysozyme gene + CWP2 
gene using BamHI-Hindlll , inserting this into a pRS306 integration 

20 vector (Sikorski RS et al, Genetics. 122 ( 1 ): 19-27 , 1989), and then 
inserting the CYC1 terminator excised with Hindlll-Kpnl (c) into the 
Hindlll-Kpnl cleavage site. 

(2) . Construction of the reporter gene where cephalosporlnase is the 
reporter enzyme 

25 DNA comprising a promoter sequence and secretion signal portion 

was amplified by PCR using the abovementioned pESH as template, the ENOl 
promoter C-terminus + secretion signal portion (d) as template, and the 
oligonucleotides of SEQ ID NO: 14 and SEQ ID NO: 15 as primers, and this 
was subcloned into the BamHI-NotI site newly introduced into pUC19 (d) . 

30 Furthermore, a cephalosporinase gene was amplified by PCR using 
Citrobacter freundii chromosomal . DNA as template, and the 
oligonucleotides of SEQ ID NO: 16 and SEQ ID NO: 17 as primers, and this 
was subcloned into the NspV-Xbal site newly introduced into pUC19 (e) . 
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Similarly, the CWP2 gene was amplified by PGR using the S. cerevisiae 
chromosomal DNA as template, and the oligonucleotides of SEQ ID NO: 18 
and SEQ ID NO: 19 as primers, and this was subcloned into the Xbal-HindUI 
site of pUC19 (f ) . 

5 After producing the full length EN01 promoter + secretion signal 

portion by inserting the Bamttl-Sall fragment of pESH into the Bamtil-Sall 
cleavage site of a plasmid into which (d) has been inserted, the 
cephalosporinase gene excised with NspV-Xbal, and the CWP2 gene excised 
with Xbal-Hindlll were inserted into the NspV-Hindlll cleavage site. 

10 Next, pRCW63T was produced by excising with EcoRI-HindLII, inserting 
this fragment into the abovementioned- pRS306, and then inserting the 
CYC1 terminator into the Hindlll-Kpnl cleavage site. 
(3) . Introduction of the reporter gene into S. cerevisiae 

S. cerevisiae G2-10 strain was cultured by shaking in 10 ml of 

15 YPDmedium at 30°C, then the cells were collected at the late logarithmic 
growth phase (2-5x 10 7 cells/ml) . After washing with sterilized water, 
the above mentioned pRLW63T and pRCW63T were introduced by lithium 
acetate method that uses YEASTMAKER™ Yeast Transformation System 
(Clontech) (according to the YEASTMAKER™ Yeast Transformation System 

20 User Manual) . pRLW63T and pRCW63T in which the URA3 gene was cleaved 
with EcoRV and Apal, respectively, were used. After culturing in 
SD(Ura~) medium at 30°C for 3 days, the grown colonies were cultured 
in YPD medium. 

When the localizations of lysozyme and cephalosporinase 
25 activities were confirmed, both activities were mainly localized in the 
cell wall, and the C-terminal sequence of CWP2 was confirmed to function 
as a transport signal to the cell wall. 

Example A2 Screening of pharmaceutical agents by the S. cerevisiae 
30 reporter system 

Since sensitivity of the enzyme reaction is better with 
cephalosporinase compared to lysozyme, S. cerevisiae introduced with 
pRCW63T (S. cerevisiae CW63 strain) was used for the screening of 
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compounds. 

After stationary cultivation in YPD liquid medium at 30 °C for 48 
hours, the yeast cell culture was diluted 100 times with YPD liquid medium 
(3-5x 10 5 cells/ml) and 75 |il/well aliquots thereof were inoculated into 
5 a V-bottomed 96-well plate containing 25 |il/well of a diluted test sample, 
and this was subjected to stationary cultivation at 30°C for 48 hours. 
After centrifuging the plate, 25 \xl of the supernatant was sampled and 
placed in a flat-bottomed 96-well plate, and this was used as the culture 
supernatant fraction . 

10 The precipitated cells were suspended, and 75 |il/well aliquots 

of Zymolyase (Seikagaku Corporation) solution prepared with 2.4 M 
sorbitol were added and were allowed to react at 30°C for 1 hour. After 
centrifuging the plate, 10 \il of the supernatant was sampled and placed 
in a flat-bottomed 96-well plate, 15 |il of phosphate buffer was added, 

15 and this was used as the cell wall fraction. 

The cephalosporinase activities in the medium and in the cell wall 
fraction were measured by adding 200 |aM of nitrocef in solution to a pooled 
sample, and after a certain period of time, stopping the reaction with 
citric acid buffer, and then measuring the absorbance at 490 nm. 

20 Furthermore, fungal growth in the presence of the test sample was 

determined by visual observation. 

Fig. 2 showed that in the presence of the aforementioned compound 
(la) at a concentration of 0.39 to 1.56 |ig/ml, cephalosporinase activity 
increases in the culture supernatant fraction, and the activity 

25 decreases in the cell wall fraction. In this manner, a compound that 
increases the cephalosporinase activity in the culture supernatant 
fraction, and in addition decreases the cephalosporinase activity in 
the cell wall fraction was considered to be a compound that inhibits 
the process that transports GPI-anchored proteins to the cell wall. 

30 

Example A3: Screening of pharmaceutical agents using the adhesion of 
Candida to animal cells 

Three-milliliter aliquots of IEC-18 cells (lx 10 5 cells/ml in D-MEM 
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medium (Nissui Pharmaceutical) containing 10% fetal calf serum and 2 mM 
glutamine) were placed in each well of a 6-well multi-well plate. The 
plate was incubated in a carbon dioxide gas incubator at 37°C for 3 days, 
the culture supernatant was removed, and ethanol immobilization was 
5 carried out. 

C. albicans cultured in Sabouraud Dextrose Liquid Medium 
.containing various concentrations of the test sample at 30°C for 48 hours 
was adjusted to 4x 10 2 cells/ml, and 1 ml was inoculated into each well 
of the plate in which the immobilized IEC-18 cells were cultured. After 
10 cultivation at 30°C for 1 hour, the culture supernatant was removed, 
washed with PBS, and then 2 ml of Sabouraud Dextrose Agar Medium (Difco) 
was superposed. After cultivation at 30 °C overnight, the number of 
colonies (CFU) that had grown was counted and the adhesion rate was 
calculated. 

15 Fig. 3 shows that even at a concentration of 1.56 |ig/ml of the 

aforementioned compound (la), in which growth inhibition cannot be 
observed, adhesion of C. albicans to animal cells was inhibited to about 
a half. Compared to untreated C. albicans, a test sample that diminished 
CFU that adhered to cells was considered as a compound that inhibits 

20 the adhesion of C. albicans to animal cells. 

Example A4 : Screening of pharmaceutical agents using the amount of the 
GPI-anchored protein quantified by ELISA 

(1) . Production of anti-Alslp peptide antibody 

25 A house rabbit was immunized with the synthetic peptide of SEQ 

ID NO: 20 which was conjugated with KLH. The obtained antisera was 
affinity-purified, and the IgG fraction was used as the anti-Alslp 
peptide antibody. 

(2) . Screening of pharmaceutical agents by ELISA using anti-Alslp 
30 peptide antibody 

C. albicans was cultured in Sabouraud Dextrose Liquid Medium (5 
ml) containing various concentrations of the test sample at 30°C for 
48 hours, and the cells were collected by centrif ugation, washed, and 
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then suspended in 300 \il of Tris-HCl buffer. The suspended cells were 
transferred to a microtube containing glass beads, and were disrupted 
by repeating 10 cycles of stirring for 1 minute and cooling on ice for 
1 minute. The disrupted cells that were washed were extracted with 2% 
5 SDS at 95°C for 10 minutes, centrifuged, and then the precipitate was 
washed 5 times with phosphate buffer. To this precipitate, 0.5 ml of 
5 fig/ml Zymolyase solution was added, reacted at 37 °C for 1 hour, and 
the centrifuged supernatant was used as the GPI-anchored protein sample. 
A 96-well plate was coated with 50 |ul of anti-Alslp peptide 

10 antibody (40 |ag/ml) at 4°C overnight. After washing 5 times with PBS 
containing 0.05% Tween 20 (PBST) , blocking was carried out with 25% 
BlockAce at room temperature for 2 hours. After washing 3 times with 
PBST, 50 jlxI of the 2-fold serially diluted GPI-anchored protein sample 
was reacted at room temperature for 2 hours. After washing 5 times with 

15 PBST, 100 |il of 1000-fold diluted HRP-labeled anti-Candida antibody 
(ViroStat) was reacted at room temperature for 2 hours, then upon washing 
5 times with PBST, 75 (al of substrate solution was added. After the 
reaction was stopped, absorbance at 4 90 nm was measured. 

Fig. 4 shows that in the presence of the aforementioned compound 

20 (la) at a concentration of 0 . 1 to 0 . 39 |ng /ml, the amount of Alslp antigen 
increases in the culture supernatant fraction, and the amount of antigen 
decreases in the cell wall fraction. In this manner, a compound that 
increased the amount of Alslp in the culture supernatant,, or decreased 
the amount of Alslp in the cell wall fraction, as quantified by ELISA, 

25 compared to the amount of Alslp in C. albicans untreated with the compound, 
was considered to be a compound that inhibits the process that transports 
GPI-anchored proteins to the cell wall in C. albicans. 

Example A5 Observation of the cell wall of C. albicans cultured in the 
30 presence of a test sample by an electron microscope 

C. albicans which was cultured in Sabouraud Dextrose Liquid Medium 
(5 ml) containing various concentrations of the test agent at 30°C for 
48 hours, then centrifuged, and collected, was immobilized by potassium 
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permanganate immobilization method, and the transmission electron 

microscope image thereof was observed. 

The flocculent fibrous structure with high electron density was 

observed in the outermost layer of the cell, and was considered to be 
5 the surface layer glycoprotein layer having the GPI-anchored protein 

as its constituent. This flocculent. fibrous structure was not 

influenced by other existing antifungal agents. 

In C. albicans cultured in the presence of the aforementioned 

compound (la), the flocculent fibrous structure of the outermost layer 
10 of the cell having high electron density disappeared leaving a small 

amount of the layer with high electron density, compared to that in 

untreated cells. In this manner, when the flocculent fibrous structure 

of the outermost layer of the fungal cell having high electron density 

disappeared,, the test sample was considered to be the compound 
15 influencing the process that transports GPI-anchored proteins to the 

cell wall. 

Example A6: Screening of the resistant gene to the aforementioned 
compound (la) of S. cerevisiae 

20 The plasmid library of the S. cerevisiae gene was obtained from 

ATCC (Information for ATCC Number: 37323). 

S. cerevisiae G2-10 strain was cultured while shaking in 10 ml 
of YPD medium at 30°C, and cells were collected at the late logarithmic 
growth phase (l-2x 10 7 cells/ml) . After washing the cells with 

25 sterilized water, the plasmid library of the S. cerevisiae gene was 
introduced by the lithium acetate method that uses YEASTMAKER™ Yeast 
Transformation System (Clontech) (according to YEASTMAKER™ Yeast 
Transformation System User Manual) , and this was spread onto a SD(Leu") 
plate, and approximately 80,000 colonies were obtained. The colonies 

30 were collected and diluted, and were spread onto a SD(Leu~) plate 
containing the aforementioned compound (la) at a concentration of 1.56 
fig /ml and 3.125 |xg/ml so that there were 570,000 colonies per plate. 
Subseguently, the resistant clone was obtained by incubation at 37 °C 
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for 72 hours. 

When 27 clones were picked and plasmids were collected by the 
method according to METHODS IN ENZYMOLOGY, Vol. 194: 169-182 (1991), 
and the inserts were analyzed, all 27 contained the same fragment. 
5 As a result of determining the nucleotide sequence using the ABI377 

system (PE Applied Biosystems), the DNA of SEQ ID NO: 1 was found to 
be the DNA that confers resistance to the aforementioned compound (la) , 
and was named GWT1. 

10 Example A7 : Southern Blot analysis of a C. albicans homologue of the 
S. cerevisiae GWT1 gene. 

A sample was prepared by treating 25 |ig of the C. albicans genomic 
DNA with EcoRI (TaKaRa) , Hindi I I (TaKaRa) , BamHI (TOYOBO), or PstI (New 
England Biolabs) (including a combination of 2 types of enzymes) for 

15 16 hours, then concentrating by ethanol precipitation, and dissolving 
in 25 |il of sterilized water. Twenty-five micrograms of genomic DNA 
digested with restriction enzymes was separated by 0.75% agarose gel 
electrophoresis method, and was . transferred to a nylon membrane 
(GeneScreen PLUS /NEN) . 

20 A probe was produced by labeling 20 ng of the approximately 1.5 

kb DNA fragment of SEQ ID NO: 1 with alpha33P-dCTP by the random primer 
method, and was purified using a GeneQuant column (Amersham-Pharmacia) . 

Hybridization was carried out by soaking the membrane in 10 ml 
of PerfectHyb™ (TOYOBO) solution, preincubating at 65°C for 1 hour, 

25 then adding the labeled probe mentioned above, and incubating at 65°C 
for 2.5 hours. Washing was carried out with 1). 2x SSC, 0.05% SDS 
solution at 25°C for 5 minutes, 2) . 2x SSC, 0.05% SDS solution at 25°C 
for 15 minutes, and 3) . 0. lx SSC, 0.1% SDS solution at 50 °C for 20 minutes. 
The washed membrane was wrapped with Saran Wrap, and contacted with an 

30 Imaging Plate (FUJI) for 12 hours at room temperature, the image that 
was transferred to the Imaging Plate was captured using BAS2000 (FUJI) , 
and the image was analyzed. 

As a result, single bands were observed at 6.5 kb with EcoRI, 4.0 
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kb with Hindi II, 2.0 kb with EcoRI-Hindlll , and 2.5 kb with EcoRI-PstI 
(Figure 5) , and the homologue of the resistant gene to the aforementioned 
compound (la) of C. albicans was expected to exist as a single gene. 

5 Example A8 : Screening of the resistant gene to the aforementioned 
compound (la) of C. albicans 

The genomic library of C. albicans was produced by the method 
according to Navaro-Garcia F et al, Mol . Cell. Biol., 15: 2197-2206, 
1995. Specifically, the genomic DNA of C. albicans was partially 

10 digested with Sau3AI, then DNA fragments around 3 to 5 were collected, 
and these were inserted into the BamHI site of YEp352 shuttle vector. 

S. cerevisiae G2-10 strain was cultured by shaking in 10 ml of 
YPD medium at 30°C, and cells were collected at the late logarithmic 
growth phase (2-5x 10 7 cells/ml) . After washing the cells with 

15 sterilized water, a genomic library of the C. albicans was introduced 
by the lithium acetate method that uses YEASTMAKER™ Yeast Transformation 
System (Clontech) (according to YEASTMAKER™ Yeast Transformation System 
User Manual) , and this was spread onto a SD (Ura~) plate, and approximately 
25, 000 colonies were obtained. The colonies were collected and diluted, 

20 and were spread onto a SD plate containing the aforementioned compound 
(la) at a concentration of 1.56 jig/ml so that there were 500, 000 colonies 
per plate. Subsequently, the resistant clones were obtained by 
incubation at 30°C for 6 hours, and then transferred to 37 °C and incubated 
for 66 hours. 

25 When 30 clones were picked and plasmids were collected by the 

method according to METHODS IN ENZYMOLOGY, Vol. 194: 169-182 (1991), 
and the inserts were analyzed, 28 out of 30 contained the same fragment. 

As a result of determining the nucleotide sequence using the ABI377 
system (PE Applied Biosystems) , the DNA of SEQ ID NO: 3 was found to 

30 be the DNA that confers resistance to the aforementioned compound (la) . 

Example A9: Cloning of a homologue of the resistant gene to the 
aforementioned compound (la) from the clinical isolate of C. albicans. 
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PCR amplification was carried out using as template a genomic DNA 
that was purified from a clinical isolate of C. albicans that is stored 
by the inventors, and SEQ ID NO: 21 and SEQ ID NO: 22 as primers. A 
DNA fragment of approximately 1.6 kb was amplified from all three of 
5 the independent PCR samples, the amplified fragments were purified, 
subcloned into a pT7-Blue vector (Novagen) , and the nucleotide sequence 
was determined, and thereby, the DNA sequence of SEQ ID NO: 5 was 
discovered. The sequence was different at three positions as compared 
to the DNA of Example A7 (SEQ ID NO: 3) . 
10 Furthermore, in the nucleotide sequence of the C. albicans gene 

determined at Stanford University Sequence Center 
(http://sequence-www.stanford.edu/) , a homologue of the DNA of Example 
A7 was found (SEQ ID NO: 7), and the sequence was different at four 
positions as compared to the DNA of Example A7 (SEQ ID NO: 3) . 

15 

Example A10 : Construction of S. cerevisiae overexpressing the GWT1 gene 
product 

PCR amplification was carried out using a plasmid purified from 
the resistant clone to the aforementioned compound (la) obtained in 

20 Example A6 as a template, and SEQ ID NO: 23 and SEQ ID NO: 24 as primers. - 
A PCR product cleaved with PvuII was inserted into the Sall-Hindlll 
cleavage site of pRLW63T produced in Example Al . The entire insert was 
excised with BamWI-Kpnl, and was inserted into the MCS (multi-cloning 
site) of pRS304 (Sikorski RS et al, Genetics. 122(1): 19-27, 1989) to 

25 produce a vector for integration. 

S. cerevisiae CW63 strain having a cephalosporinase gene as the 
reporter gene was cultured by the method according to Example Al, TRP1 
of the integration vector was cleaved with EcoRV, and then transformation 
was carried out by the method of Example Al. GWTl-overexpressed strain 

30 (S. cerevisiae CW63/GWT1 strain) was obtained by culturing in.SD(Trp') 
medium at 30°C for 3 days. 

Other than showing resistance to the aforementioned compound (la) , 
GWTl-overexpressed strain is not different from the wild type strain, 
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and was sensitive towards other antifungal agents, cycloheximide, 
benomyl, and amphotericin B. 

Example All: Construction of S. cerevisiae mutant lacking the GWTl gene 
5 His5 cassette containing the GWTl sequence on both ends was 

amplified by PCR using the his5 gene of S. pombe (Longtine MS et al, 
Yeast, 14: 953-961, 1998) as template and SEQ ID NO: 25 and SEQ ID NO: 
26 as primers. 

S. cerevisiae G2-10 was cultured and the cells were collected by 
10 the method according to Example Al, and the abovementioned PCR product 
was transformed by the method according to Example Al . A GWTl-def icient 
strain was obtained by cultivation in SD(His") medium at 30°C for 5 to 
7 days. 

Although the GWTl-def icient strain shows very slow growth, it was 
15 suggested that the growth is not influenced by the aforementioned 
compound (la) , and the GWTl gene product is the target of the compound. 
Furthermore, the GWTl-def icient strain indicated the following 
characteristics: it cannot grow at high temperatures; the cells are 
swollen; and in the observation by a transmission electron microscope, 
20 the f locculent fibrous structure of the outermost layer of the fungal 
cell having high electron density had disappeared. 

Example A12: Activity of the aforementioned compound (la) in S. 
cerevisiae overexpressing the GWTl gene product 

Using S. cerevisiae CW63 strain and GWTl gene introduced S. 
cerevisiae CW63/GWT1, activity of the aforementioned compound (la) was 
examined by a method according to the method described in Example A2 . 

As a result, even at a concentration (0.39 to 1.56 |ig/ml) of the 
aforementioned compound (la) at which cephalosporinase activity in the 
culture supernatant fraction is increased, and the activity in the cell 
wall fraction is decreased in S. cerevisiae CW63 strain, no influence 
was observed in the S. cerevisiae CW63/GWT1 strain, and even at a 
concentration (> 3 . 13 jxg/ml) of the aforementioned compound (la) at which 



57 



growth is inhibited in S. cerevisiae CW63 strain, growth inhibition was 
not observed in the S. cerevisiae CW63/GWT1 strain (Fig. 6) . 

Example A13: Synthesis of (4-butylphenyl) ( 1-isoquinolyl) ketone 
5 Under a nitrogen atmosphere, l-bromo-4-butylbenzene (2.29 ml, 

13.0 mmol) was added to a mixed solution of magnesium (338 mg, 13.9mmol) 
and tetrahydrof uran (6.5 ml), and as an initiator, catalytic amount of 
1, 2-dibromoethane was added, and this was stirred under reflux for 10 
minutes. The solution was cooled to 0°C, a tetrahydrof uran solution 

10 of 1-isoquinolinecarbonitrile (l.Og, 6.49 mmol) was added, and was 
stirred for another 1 hour at room temperature, and at 70 °C for 3 hours. 
Subsequently, the solution was cooled again to 0°C, concentrated 
hydrochloric acid (2.56 ml) and methanol (11 ml) were added, and then 
refluxed for 2 hours. The concentrated residue was dissolved in 5 N 

15 sodium hydroxide and toluene, and was filtered through celite. The 
toluene layer of the filtrate was divided, washed with water, dried over 
magnesium sulfate, and concentrated. The residue was purified by silica 
gel column chromatography to give 1.72 g of the title compound. 
1 H-NMR(CDC1 3 ) 5 (ppm) :0.93(3H, t) , 1 . 32-1 . 43 ( 2H, m) , 1 . 58-1 . 66 (2H, m) , 

20 2.68(2H, t), 7.28(2H, d) , 7.61(1H, td) , 7.74(1H, td) , 7.80(1H, d) , 
7.87(2H, d), 7.92(1H, d) , 8.20(1H, d) , 8.60(1H, d) 

Example A14 Synthesis of { 1- ( 4-butylbenzyl ) isoquinoline } , the 
aforementioned compound of the formula (la) 

25 The' compound of Example A13 (1.72g, 5.95 mmol), hydrazine 

monohydrate (836 mg, 16.7 mmol), and potassium hydroxide (769 mg, 13.7 
mmol) were added to diethylene glycol (8.5 ml) , and were stirred at 80°C 
for 1 hour, at 160°C for 3 and a half hours, and at 200°C for 1 hour. 
Upon cooling to room temperature, ice water was added and extracted with 

30 ethyl acetate. This was washed with water, then dried over magnesium 
sulfate, and concentrated. The residue was purified by silica gel 
column chromatography to give 914 mg of the aforementioned compound of 
the formula (la) . 
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1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H,. t) , 1 . 26-1 . 36 (2H, m) , 1 . 50-1 . 59 ( 2H, m) , 
2.53(2H, t), 4.64(2H, s), 7.06(2H, d) , 7.19(2H / d) , 7.53(1H, td) , 7.56(1H, 
d), 7.64(1H, td), 7.81(1H, d) , 8.18(1H, dd, ) , 8.50(1H, d) 

5 Example A15: Another method for producing 

{1- (4-butylbenzyl) isoquinoline } , the aforementioned compound of the 
formula (la) 

To a dimethylf ormamide (1.8 ml) solution of 60% sodium hydride 
(16 mg, 0.40 mmol) , a dimethylf ormamide (3.6 ml) solution of 

10 l-cyano-2-benzoyl-l, 2-dihydroisoquinoline (100 mg, 0.38 mmol) 
synthesized according to the literature of Org. Synth. , VI, 115 (1988) , and 
4-n-butylbenzylchloride (70 mg, 0.38 mmol) was added dropwise under 
nitrogen atmosphere at -16°C, and was further stirred at room temperature 
for 30 minutes. Water was added, this was concentrated, and toluene 

15 and water were added to this residue. The toluene layer was washed with 
water, dried over potassium carbonate, and concentrated. To an ethanol 
(1.6 ml) solution of the residue, 50% aqueous sodium hydroxide solution 
(0.63 ml) was added, and this was refluxed for 2 hours. After 
concentration, toluene and water were added. The toluene layer was 

20 • washed with water, then dried over calcium carbonate, and then 
concentrated. The residue was purified by silica gel column 
chromatography to give 18 mg of the aforementioned compound of the 
formula (la) . 

25 Example A16 Cloning of the C. albicans homologue of the S. cerevisiae 
GWT1 gene 

The C. albicans genomic DNA (25 jag) treated with Hindi 1 1 (TaKaRa) 
for 16 hours was separated by 0.75% agarose gel electrophoresis method, 
and the DNA fragments ranging in size from approximately 3.5 to 4.5 kb 
30 were recovered from the gel. The recovered DNA fragments were inserted 
into the Hindi 1 1 site of the pKF3 vector (TaKaRa) , and a Candida genomic 
library was produced* 

Using the produced library, approximately 10,000 colonies were 
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displayed on an LB/Ampicillin plate, colony lifting was performed using 
a Colony/Plaque Screen (NEN) membrane, and then this was subjected to 
hybridization. A probe was produced by. labeling 20 ng of the 
approximately 1 . 5 kb DNA fragment of SEQ ID NO: 1 with alpha 33 P-dCTP 
5 by the random primer method, and purifying using a GeneQuant column 
(Amersham-Pharmacia) . 

Hybridization was carried out by pre-incubating the membrane in 
a PerfectHyb™ (TOYOBO) solution at 65 °C for 1 hour, then adding the 
labeled probe mentioned above, and incubating further at 65°C for 2.5 

10 hours. Washing was carried out with (i) 2x SSC, 0.05% SDS solution 
at 25°C for 5 minutes, (ii) 2x SSC, 0.05% SDS solution at 25°C for 15 
minutes, and (iii) O.lx SSC, 0.1% SDS solution at 50°C for 20 minutes. 
The washed membrane was wrapped with Saran Wrap, contacted with an X-RAY 
FILM (KONICA) for 24 hours at room temperature, and then developed. The 

15 E. coli colonies corresponding to the exposed spots were isolated, and 
were subjected to secondary screening. Approximately 200 of the 
isolated colonies were displayed on each LB/Ampicillin plate, colony 
lifting was performed in a similar manner to primary screening, which 
was followed by hybridization. The conditions for hybridization were 

20 the same as the conditions for primary screening. 

As a result, a single colony of E. coli that reacts strongly with 
the probe was isolated. Plasmids were collected from this colony, and 
when the contained sequence was determined, a novel sequence having the 
same sequence as that revealed in Example A9 (SEQ ID NO: 5) was found 

25 (the sequence of Candida GWT1), and was presumed to be a C. albicans 
homologue. 

Example A17: The S. Pombe homologue of the S. cerevisiae GWT1 gene 
S. Pombe genes that show homology to the S. cerevisiae GWT1 gene 
30 (SEQ ID NO: 27, and the amino acid sequence of the gene product thereof: 
SEQ ID NO: 28) were found from a database search, and were considered 
to be the S. Pombe homologues of GWT1. 
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Example A18: Cloning of the Aspergillus fumigatus homologue of the S. 
cerevisiae GWT1 gene 

By genetic sequence analysis, the. inventors discovered two highly 
conserved regions in the protein encoded by the GWT1 genes of S. 
5 cerevisiae, S. pombe, and C. albicans (Fig. 7) . Based on the presumed 
DNA that encodes the amino acid sequence of this conserved region, 
primers of SEQ ID NO: 29, SEQ ID NO: 30, and SEQ ID NO: 31 were designed. 
PCR amplification was carried out using 1 jal of the library purchased 
from STRATAGENE {Aspergillus fumigatus cDNA library: #937053) as a 

10 template, and using primers of SEQ ID NO: 29 and SEQ ID NO: 31. 
Furthermore, as a result of carrying out nested-PCR using 1 jig of this 
amplified sample as a template, and using primers of SEQ ID NO: 29 and 
SEQ ID NO: 30, amplification of a single fragment of approximately 250 
bp was confirmed. When the sequence of this fragment was determined, 

15 a novel sequence having homology to the GWT1 gene of S. cerevisiae, shown 
in SEQ ID NO: 32, was obtained, and this was presumed to be the homologue 
of A. fumigatus . 

To obtain a full length cDNA, primers of SEQ ID NO:- 33 and SEQ 
ID NO: 34 were designed based on the sequence of the amplified fragment. 

20 Furthermore, primers outside the gene insertion site of the library, 
SEQ ID NO: 35 and SEQ ID NO: 36, were designed. As a result of performing 
PCR using the A. fumigatus cDNA library as a template, and the primer 
set of SEQ ID NO: 33 and SEQ ID NO: 35, or the primer set of SEQ ID NO: 
34 and SEQ ID NO: 36, amplification of a DNA fragment of approximately 

25 1 kb was confirmed (by both primer sets) . As a result of determining 
the nucleotide sequences of these fragments, a novel sequence that is 
highly homologous to the GWT1 genes of S. cerevisiae shown in SEQ ID 
NO: 1 was obtained. Since the sequence is highly homologous to the GWT1 
genes of S. cerevisiae, S. pombe, and C. albicans throughout the entire 

30 gene, this sequence was strongly suggested to be a homologue of A. 
fumigatus . 

To clone the entire homologue of A. fumigatus, the primer shown 
in SEQ ID NO: 37 that corresponds to the sequence upstream of the 
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initiation codon, and the primer of SEQ ID NO: 38 that corresponds to 
the sequence downstream of the stop codon were newly designed based on 
the obtained sequence. As a result of performing 35 cycles of PCR using 
the A. fumigatus cDNA library ( STRATAGENE) and the A. fumigatus genomic 
5 library (STRATAGENE) as templates, and primers of SEQ ID NO: 37 and SEQ 
ID NO: 38, a single amplified fragment of approximately 1.6 kb was 
detected from both templates. As a result of determining the nucleotide 
sequence of this fragment by Direct-Sequencing, the nucleotide sequence 
shown in SEQ ID NO: 39 was found from the cDNA library, and was suggested 
10 to encode a protein comprising 501 'amino 'acids shown in SEQ ID NO: 40. 
Furthermore, the nucleotide sequence of SEQ ID NO: 41 was found from 
the genomic library, and was found to have an intron comprising 77 base 
pairs in one position. 

15 Example A19: Cloning of the Cryptococcus homologue of the S. cerevisiae 
GWT1 gene 

1) . Database search 

As a result of database searching for genes showing homology to 
the S. cerevisiae GWT1 gene, the sequence of 502042C05.xl was found from 
20 the server of the Genome Center at Stanford University 
(http: //baggage . Stanford. edu/cgi-misc/cneof ormans/ ) . Furthermore, 
the sequence of b6e06cn.fl was found from the server at Oklahoma 
University, U.S. A (http://www.genome.ou.edu/cneo_blast.html) . 

2) . PCR using genomic DNA as template 

25 The primer of SEQ ID NO: 42 was constructed based on the sequence 

of 502042C05.xl, and the primer of SEQ ID NO: 43 was constructed based 
on the sequence of b6e06cn.fl. When PCR amplification was carried out 
using the genomic DNA of Cryptococcus {Cryptococcus neof ormans) as a 
template, and using the primer of SEQ ID NO: 42, and the primer of SEQ 

30 ID NO: 43, an amplified fragment of approximately 2 kb was detected. 
When the nucleotide sequence of this fragment was determined, a novel 
sequence showing homology to the GWT1 gene of S. cerevisiae, shown in 
SEQ ID NO: 44, was obtained. 
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In order to obtain the sequence upstream of the initiation codon 
of the Cryptococcus GWT1 gene, the primer of SEQ ID NO: 45 was designed 
based on the sequence of 502042C05 . xl, and the primer of SEQ ID NO: 46 
was designed based on the sequence of SEQ ID NO: 44. When PCR 
5 amplification was carried out using the genomic DNA of Cryptococcus as 
a template, and using the primer of SEQ ID NO: 45, and the primer of 
SEQ ID NO: 4 6, an amplified fragment of approximately 500 bp was detected. 
When the nucleotide sequence of this fragment was determined, the 
sequence of SEQ ID NO: 47 was obtained, and this was found to overlap 
10 with SEQ ID NO: 44. 

3) . 3' -RACE 

To obtain the 3' -terminal sequence of the Cryptococcus GWT1 gene, 
3' -RACE was carried out. Reverse transcription was carried out by 
priming with the adaptor-primer of SEQ ID NO: 48, which is based on 16 

15 \xq of total RNA extracted from Cryptococcus, and by using Superscript 
II Reverse Transcriptase (GIBCO/BRL) , and a single stranded cDNA, which 
is to become the template for the RT-PCR that follows, was produced. 
As a result of performing 35 cycles of PCR using the single stranded 
cDNA as a template, and the primers of SEQ ID NO: 49 and SEQ ID NO: 50, 

20 an amplified fragment of approximately 1.2 kb was detected. When the 
nucleotide sequence of this fragment was analyzed by the 
Direct-Sequencing method, the novel sequence shown in SEQ ID NO: 51 
showing homology to the S. cerevisiae GWT1 gene was obtained. 

4) . PCR of a full length genomic DNA 

25 Using the primer of SEQ ID NO: 52 that was designed based on SEQ 

ID NO: 47, and the primer of SEQ ID NO: 53 that was designed based on 
SEQ ID NO: 51, 35 cycles of PCR was carried out on three independent 
preparations with the genomic DNA of Cryptococcus as template. As a 
result, an amplified fragment of approximately 2 kb was detected from 

30 all three of the independent tubes, and therefore, each of them were 
individually subjected to Direct-Sequencing, and their entire 
nucleotide sequences were determined. As a result, the three 
independent sequences completely matched, and a sequence comprising the 
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full length GWT1 gene homologue of Cryptococcus shown in SEQ ID NO: 54 
was obtained. 

5) . Determination of the cDNA sequence 

Comparison of the sequence of the Cryptococcus GWT1 gene derived 
5 from the genome shown in SEQ ID NO: 54 with cDNA sequence 51 obtained 
by 3' -RACE suggested the presence introns at two positions . Furthermore, 
since the open reading frame following the ATG initiation codon is not 
continuous, the presence of another intron was suggested. Therefore, 
the cDNA structure was predicted from the presumed amino acid sequence 

10 and the splicing donor/acceptor sequence, and the primers of SEQ ID NO: 
55 and SEQ ID NO: 56 were designed at the position predicted to be the 
junction between exons. As a result of performing 35 cycles of PCR using 
the single stranded cDNA derived from Cryptococcus as template with the 
above-mentioned primers, an amplified fragment of approximately 1 . 4 kb 

15 was confirmed. As a result of determining the nucleotide sequence by 
subjecting the fragment to Direct-Sequencing, the sequence of SEQ ID 
NO: 57 was obtained, and by comparing with SEQ ID NO : 54, the cDNA sequence 
of the GWT1 gene of Cryptococcus was suggested to have the structure 
of SEQ ID NO: 58. Since the sequence shows high homology at certain 

20 regions with the GWT1 genes of S. cerevisiae, S. pombe, C. albicans, 
and A. fumigatus, this sequence was strongly suggested to be a homologue 
of Cryptococcus . 

Example A20: Genetic mutation that confers resistance to the 

25 aforementioned compound of the formula (la) 

S. cerevisiae LW63 strain having a lysozyme gene as the reporter 
gene due to introduction of pRLW63T was treated with ethyl 
methanesulfonate, then by culturing in a SD medium containing the 
aforementioned compound of the formula (la) at concentrations of 1.56, 

30 3.13, and 6.25 |ag/ml at 37°C for 3 days, five resistant mutant strains 
(Rl to R5) were obtained. Among them, the Rl mutant strain and the R5 
mutant strain were found to have acquired a specific resistant 
characteristic to the aforementioned compound of the formula (la) due 
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to a mutation of a single gene. To confirm whether or not these two 
mutant strains have, mutations on the GWT1 gene, genomic DNAs were 
extracted from both mutant strains, and the nucleotide sequence of the 
GWT1 gene portion was determined. As a result, in the Rl mutant strain, 
5 guanine at position 1213 had been mutated to adenine. Furthermore, in 
the R5 mutant strain, guanine at position 418 had been mutated to adenine . 
Therefore, it was elucidated that in the Rl mutant strain, the 405th 
amino acid, isoleucine, had been changed to valine, and in the R5 mutant 
strain, the 140th amino acid, glycine, had been changed to arginine. 

10 Next, to confirm whether or not these mutations are the cause of 

the acquisition of the specific resistant characteristic to the 
aforementioned compound of the formula (la), the mutant GWT1 gene (Rl 
or R5) was isolated using the genomic DNAs derived from both mutant 
strains as templates and the primers of SEQ ID NOS: 60 and 61. 

15 Simultaneously, the GWT1 promoter region (SEQ ID NO: 62) and the 
terminator region (SEQ ID NO: 63) were. isolated, the GWT1 gene promoter, 
mutant GWT1 gene ORF, and the GWT1 gene terminator were inserted into 
the pRS316 vector, and plasmids that express a single copy of the mutant 
GWT1 gene were constructed (pRS316GWTl-Rl , pRS316GWTl-R5) . This was 

20 introduced to a diploid strain (WDG1) in which only a single copy of 
the GWT1 gene is disrupted. Spores were formed by culturing the colonies 
on a sporulation medium, and a clone in which the GWT1 gene on the 
chromosome is disrupted and also harbors the abovementioned plasmid was 
obtained by performing a tetrad analysis. When this was cultured in 

25 a medium containing the aforementioned compound of the formula (la), 
resistance to the aforementioned compound of the formula (la) was seen, 
similarly to the original Rl mutant strain and R5 mutant strain. From 
the above, it was elucidated that the specific resistant characteristic 
to the aforementioned compound of the formula (la) is conferred by a 

30 point mutation accompanying an amino acid mutation, that occurred on 
the GWT1 gene, and this compound was strongly suggested to inhibit the 
function of the GWT1 protein by directly binding to the protein. 
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[Example B] 

The compounds of this invention can be produced, for example, by 
the method of the Examples below. However, the Examples are for 
illustration purpose only and the compounds of this invention are not 
to be construed as being limited to those prepared in the following 
specific examples under any circumstances. 

Example Bl 

1- (Chloromethyl) -4-n-butylbenzene 



Thionyl chloride (2.5 ml, 34 mmol) was added to a solution of 
4-n-butylbenzyl alcohol (2.0 g, 12 mmol) in ether (25 ml), and this 
mixture was stirred at room temperature for 3 hours. After 
concentration of the mixture, excess thionyl chloride was removed by 
azeotropic distillation with benzene to give the title compound (2.3 
g) . This compound was used in the following reaction without 
purification. 

Example B2 

1- (4-Butylbenzyl) isoquinoline 




A solution of l-cyano-2-benzoyl-l, 2-dihydroisoquinoline (100 mg, 
0.38 mmol), which was synthesized according to Org. Synth., VI, 115 
(1988), and 4-n-butylbenzyl chloride (70 mg, 0.38 mmol) in 
dimethylformamide (3 . 6 ml) was added dropwise to a solution of 60% sodium 
hydride (16 mg, 0.40 mmol) in dimethylformamide (1.8 ml) under nitrogen 
atmosphere at -16°C, and this mixture was stirred at room temperature 
for 30 minutes. Water was added, the mixture was concentrated under 
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reduced pressure, and toluene and water were added to the residue. The 
toluene layer was washed with water, dried over potassium carbonate, 
then concentrated under reduced pressure. A 50% aqueous sodium 
hydroxide solution (0.63 ml) was added to a solution of the residue in 
5 ethanol (1.6 ml) .This mixture was heated under reflux for 2 hours and 
concentrated, and then toluene and water were added. The toluene layer 
was washed with water, dried over calcium carbonate, and then 
concentrated under reduced pressure . The residue was purified by silica 
gel column chromatography to give the title compound (18 mg) . 
10 1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 26-1 . 36 (2H, m) , 1 . 50-1 . 59 (2H, m) , 
2.53(2H, t), 4.64(2H, s) , 7.06(2H, d) , 7.19(2H, d) , 7.53(1H, td) , 7.56(1H, 
d) , 7.64(1H, td), 7.81(1H, d) , 8.18(1H, dd) , 8.50(1H, d) 

Example B3 

15 (4-Butylphenyl) (1-isoquinolyl) ketone 




l-Bromo-4-butylbenzene (2.29 ml, 13 mmol) and a catalytic amount 
of 1, 2-dibromoethane as an initiator were added to a mixed solution of 
magnesium (338 mg, 14 mmol) and tetrahydrof uran (6.5 ml) under nitrogen 

20 atmosphere, and this mixture was stirred under reflux for 10 minutes. 
The mixture was cooled to 0°C, a solution of 1-isoquinolinecarbonitrile 
(1.0 g, 6.5 mmol) in tetrahydrof uran was added, and this mixture was 
stirred at room temperature for 1 hour, then at 70°C for 3 hours. 
Thereafter, the mixture was cooled again to 0°C, concentrated 

25 hydrochloric acid (2.6 ml) and methanol (11 ml) were added, and this 
mixture was heated under reflux for 2 hours. After the mixture was 
concentrated, the residue was dissolved in 5 N sodium hydroxide and 
toluene, and was filtered through celite. The toluene layer of the 
filtrate was separated, washed with water, dried over anhydrous 
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magnesium sulfate, and then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography to give the 
title compound (1.7 g) . 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.93(3H, t) , 1 . 32-1 . 43 ( 2H, m) , 1 . 58-1 . 66 (2H, 
5 m) , 2.68(2H, t) , 7.28(2H, d) , 7.61(1H, td) , 7.74(1H, td) , 7.80(1H, 
d), 7.87(2H, d) , 7.92(1H, d) , 8.20(1H, d) , 8.60(1H, d) 

Example B4 

Alternative method for the production of 1- (4-butylbenzyl) isoquinoline 
The compound of Example B3 (1.7 g, 6.0mmol), hydrazine monohydrate 
(836 mg, 17 mmol) , and potassium hydroxide (769 mg, 14 mmol) were added 
to diethylene glycol (8.5 ml) , and this mixture was stirred at 80°C for 
1 hour, at 160°C for 3.5 hours, then at 200°C for 1 hour. The mixture 
was cooled to room temperature, ice water was added, and this was 
extracted with ethyl acetate. The extract was washed with water, dried 
over anhydrous magnesium sulfate, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (914 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) :0.89(3H, t ) , 1 . 26-1 . 36 (2H, m) , 1 . 50-1 . 59 (2H, m) , 
2.53 (2H, t) , 4. 64 (2H, s) , 7.06(2H, d) , 7. 19 (2H, d) , 7.53 (1H, td) , 7.56(1H, 
d), 7.64(1H, td) , 7.81(1H, d) , 8.18(1H, dd) , 8.50(1H, d) 

Example B5 

1- ( 4-Ethylbenzyl) isoquinoline 




Using p-ethylbenzyl chloride, the title compound was obtained in 
the same manner as in Example B2 . 

X H-NMR (CDCI3) 8 (ppm) : 1 . 18 ( 3H, t) , 2.57(2H, q) , 4.64(2H, s) , 7.08(2H, 
d), 7.20(2H, d), 7 . 50-7 . 55 (2H, m) , 7 . 61-7 . 65 ( 1H, m) , 7.80(1H, d) , 
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8.16-8.18(1H, m) , 8.49(1H, d) 
Example B6 

( 4-Propylphenyl ) methanol 



5 




A solution of sodium borohydride (2.9 g, 7 6 mmol) and concentrated 
sulfuric acid in ether (prepared by adding 2.0 ml of concentrated 
sulfuric acid to 4.0 ml of ether) was added dropwise to a solution of 
p-n-propylbenzoic acid (5.0 g, 32 mmol) in tetrahydrof uran (20 ml) cooled 

10 to 0°C keeping the temperature of the reaction system below 20°C, and 
then this mixture was stirred at room temperature for 3 hours. After 
the mixture was cooled on ice, methanol and 1 N sodium hydroxide were 
added, and this mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with saturated brine, dried over anhydrous 

15 magnesium sulfate, and then concentrated under reduced pressure to give 
the title compound (4.33 g) . This compound was used in the following 
reaction without purification. 

Example B7 
20 1- (Chloromethyl) -4-propylbenzene 




The title compound was obtained by treating the compound of Example 
B6 in the same manner as in Example Bl. This compound was used in the 
following reaction without further purification. 

25 



Example B8 

1- ( 4-Propylbenzyl) isoquinoline 
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The title compound was obtained by treating the compound of Example 
B7 in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.90(3H, t) , 1 . 55-1 . 61 (2H, m) , 2.51(2H, t) , 
5 . 4.64 (2H, s) , 7.06 (2H, d) , 7.19 (2H, d) , 7 . 51-7 . 55 (2H, m) , 7 . 61-7 . 65 ( 1H, 
m), 7.81(1H, d) , 8.17(1H, dd) , 8.49(1H, d) 

Example B9 

(4-Pentylphenyl) methanol 



10 




The title compound was obtained by reducing 4-n-amylbenzoic acid 
in the same manner as in Example B6. 

Example BIO 
15 1- (Chloromethyl) -4-pentylbenzene 




The title compound was obtained by treating the compound of Example 
B9 in the same manner as in Example Bl. This compound was used in the" 
following reaction without further purification. 

20 

Example Bll 

1- (4-Pentylbenzyl) isoquinoline 
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The title compound was obtained by treating the compound of Example 
BIO in the same manner as in Example B2. 

X H-NMR(CDC1 3 ) 6 (ppm) :0.86(3H, t) , 1 . 26-1 . 33 ( 4H, m) , 1 . 52-1 . 59 (2H, m) , 
2.52(2H, t), 4.64(2H, s), 7.06(2H, d) , 7.18(2H, d) , 7 . 50-7 . 55 ( 2H, m) , 
5 7.61-7.65(1H, m) , 7.80(1H, d) , 8.17(1H / dd) , 8.49(1H, d) 

Example B12 

( 4 -Hexylphenyl) methanol 

10 The title compound was obtained by reducing 4-n-hexylbenzoic acid 

in the same manner as in Example B6". This compound was used in the 
following reaction without further purification. 

Example B13 
15 1- (Chloromethyl) -4-hexylbenzene 




The title compound was obtained by treating the compound of Example 
B12 in the same manner as in Example Bl. This compound was used in the 
following reaction without further purification. 

20 

Example B14 

1- (4-Hexylbenzyl) isoquinoline 




The .title compound was obtained by treating the compound of Example 
25 B13 in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 6 (ppm) :0.86(3H, t) , 1 . 26-1 . 31 ( 6H, m) , 1 . 51-1 . 58 ( 2H, m) , 
2.52(2H, t), 4.63(2H, s), 7.06(2H, d) , 7.18(2H, d) , 7 . 50-7 . 55 (2H, m) , 
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7.61-7.65(1H, m) , 7.80(1H, d) , 8.17(1H, del) , 8.49(1H, d) 
Example B15 

1- (4-Isopropylbenzyl) isoquinoline 



5 




The title compound was obtained by treating p-isopropylbenzyl 
chloride in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) :1.19(6H, d) , 2 . 80-2 . 87 ( 1H, m) , 4.64(2H,'s), 
7.11(2H, d), 7.21(2H, d) , 1 . 51-7 . 56 (2H, m) , 7 . 61-7 . 65 (1H, m) , 7.81(1H, 
10 d) , 8.19(1H, dd) f 8.50(1H, d) 

Example B16 

1- [4- ( ter t-Butyl) benzyl] isoquinoline 




15 The title compound was obtained by treating 4- tert-butylbenzyl 

chloride in the same manner as in Example B2 . 

1 H-NMR (CDCI3) 5 (ppm) : 1 . 2 6 ( 9H, s), 4.64(2H, s) , 7.22(2H, d) , 7.27(2H, 
d) , 7.52-7.56(2H, m) , 7 . 62-7 . 66 (1H, m) , 7.81(1H, d) , 8.19(1H, dd) , 
8.50(1H, d) 



20 



Example B17 

( 4 -I sobutylphenyl) methanol 




The title compound was obtained by reducing 4-isobutylbenzoic acid 
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in the same manner as in Example B6. This was used in the following 
reaction without further purification. 

Example B18 
5 1- (Chloromethyl) -4-isobutylbenzene 




The title compound was obtained by treating the compound of Example 
B17 in the same manner as in Example Bl. This was used in the following 
reaction without further purification. 

10 

Example B19 

1- (4-Isobutylbenzyl) isoquinoline 




The title compound was obtained by treating the compound of Example 
15 B18 in the same manner as in Example B2 . 

1 H-NMR (CDCI3) 8 (ppm) :0.86(6H, d) , 1 . 75-1 . 83 ( 1H, m) , 2.39(2H, d) , 
4.66(2H, s), 7.02(2H, d) , 7.18(2H, d) , 7 . 52-7 . 58 (2H, m) , 7 . 63-7 . 67 ( 1H, 
m), 7..82(1H, d) , 8.18(1H, d) , 8.50(1H, d) 

20 Example B20 

1- (Chloromethyl) -4- (trif luoromethyl) benzene 

The title compound was obtained by treating 
4-trif luoromethylbenzyl alcohol in the same manner as in Example Bl, 
25 This was used in the following reaction without further purification. 
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Example B21 

1- [4- (Trif luoromethyl) benzyl] isoquinoline 




The title compound was obtained by treating the compound of Example 
5 B20 in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) :4.73 (2H, s) , 7.39(2H, d) , 7.51(2H, d) , 
7.54-7.60(2H, m) , 7 . 65-7 . 69 ( 1H, m) , 7.84(1H, d) , 8 . 09-8 . 10 ( 1H, m) , 
8.51(1H, d) 



10 Example B22 

1- (Chloromethyl) -4- ( trif luoromethoxy) benzene 




The title compound was obtained by treating 
4-trif luoromethoxybenzyl alcohol in the same manner as in Example Bl. 
15 This was used in the following reaction without further purification. 

Example B23 

1- [4- (Trif luoromethoxy) benzyl] isoquinoline 




20 The title compound was obtained by treating the compound of Example 

B22 in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 4.67 (2H, s) , 7.10(2H, d) , 7.27(2H, d) , 
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7.54-7.59(2H, m) , 7 . 64-7 . 68 ( 1H, m) , 7.84(1H, d) , 8.11(1H, del), 8.50(1H, 
d) 

Example B24 
5 1- (Chloromethyl ) -2-iodobenzene 

Methanesulfonyl chloride (2.0 ml, 29mmol) and triethylamine (3.6 
ml, 26 mmol) were added to a solution of o-iodobenzyl alcohol (5.0 g, 
21 mmol) in methylene chloride (50 ml) cooled to 0°C, and the mixture 
10 was stirred at that temperature for 19 hours. A 5% aqueous sodium 
hydrogencarbonate solution was added, and the resulting mixture was 
extracted with methylene chloride. The methylene chloride layer was 
dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give the title compound (5.34 g) . 

15 

Example B25 

1- (2-Iodobenzyl) isoquinoline 




The title compound was obtained by treating the compound of Example 
20 B24 in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) :4.74 (2H, s) , 6 . 81-6 . 84 ( 1H, m) , 6. 87-6 . 92 ( 1H, m) , 
7.11-7.15(1H, m) , 7.55-7.57 (1H, m) , 7.60(1H, d) , 7 . 64-7 . 68 ( 1H, m) , 
7.83-7.86(lH, m) , 7 . 89-7 . 91 ( 1H, m) , 8 . 00-8 . 02 ( 1H, m) , 8.50(1H, d) 

25 Example B26 

1- [2- (2-Phenyl-l-ethynyl) benzyl] isoquinoline 
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A solution of tetrakis (triphenylphosphine) palladium (58 mg, 0.05 
mmol) and ethynylbenzene (204 mg, 2.0 mmol) in pyrrolidine (1.5 ml) was 
added to a solution of the compound of Example B25 (345 mg, 1.07 mmol) 
5 in pyrrolidine (1.5 ml) under nitrogen atmosphere, and the mixture was 
stirred at 80°C for 3 hours. The mixture was cooled to room temperature, 
diluted with ethyl acetate, washed with a saturated aqueous ammonium 
chloride solution, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure . The residue was purified by silica 
10 gel chromatography to give the title compound (280 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) :4.95(2H, s) , 6 . 98-7 . 0 6 ( 2H, m) , 7 . 10-7 . 21 (2H, m) , 
7.31-7.35(3H, m) , 7 . 48-7 . 51 ( 3H, m) , 7 . 57-7 . 65 (2H, m) , 7.82(1H, d) , 
8.25(1H, d), 8.52(1H, d) 

15 Example B27 

1- (2-Phenylethylbenzyl) isoquinoline 




Palladium-carbon (10%, 230 mg) was added to a solution of the 
compound of Example B26 (280 mg, 0.88 mmol) in tetrahydrof uran (30 ml) , 
20 and this mixture was stirred at room temperature under hydrogen 
atmosphere (1 atm) for 3 hours. The catalyst was removed by filtration 
and the obtained filtrate was concentrated under reduced pressure. The 
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residue was purified by silica gel chromatography to give the title 
compound (162 mg) . 

• 1 H-NMR (CDCI3) 8 (ppm) :2. 90-2. 94 (2H, m) , 3 . 07-3 . 10 (2H, m) , 4.67 (2H, s) , 
6.80(1H, d), 7.02-7.06(lH, m) , 1 . 15-7 . 30 (7H, m) , 7 . 49-7 . 53 (1H, m) , 
5 7.58(1H, d) , 7.64-7.68 (1H, m) , 7.84(1H, d) , 7.95(1H, d) , 8.50(1H, d) 

Example B2 8 

l-{2- [4- (Tetrahydro-2tf-2-pyranyloxy) -1-butynyl] benzyl } - 
isoquinoline 




A solution of tetrakis (triphenylphosphine) palladium (58 mg, 0.05 
mmol) and 2- ( 3-butynyloxy) -tetrahydro-2ff-pyran (208 mg, 2.0 mmol) in 
pyrrolidine (1.5 ml) was added to a solution of the compound of Example 
B25 (345 mg, 1.07 mmol) in pyrrolidine (1.5 ml) under nitrogen atmosphere, 

15 and this mixture was stirred for four days at room temperature, and for 
another 30 minutes at 80 °C. The mixture was cooled to room temperature, 
diluted with ethyl acetate, washed with a saturated aqueous ammonium 
chloride solution, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure . The residue was purified by silica 

20 gel chromatography to give the title compound (277 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :1. 42-1. 60(4H, m) , 1 . 64-1 . 68 ( 1H, m) , 
1.75-1.81 (1H, m), 2.7 6-2. 80 (2H, m) , 3 . 46-3 . 51 (1H, m) , 3 . 60-3 . 66 ( 1H, m) , 
3.85-3.95(2H, m) , 4 . 64-4 . 66 ( 1H, m) , 4.85(2H, s), 6 . 95-6 . 98 ( 1H, m) , 
7.05-7.13(2H, m) , 7. 44-7. 46 (1H, m) , 7 . 49-7 . 53 ( 1H, m) , 7.56(1H, d) , 
25 7.60-7.65(lH, m) , 7 . 80-7 . 82 ( 1H, m) , 8 . 15-8 . 18 ( 1H, m) , 8 . 4 9-8 . 51 ( 1H, m) 

Example B29 

4- [2- (1-Isoquinolylmethyl) phenyl] -3-butyn-l-ol 



After the compound of Example B28 (200 mg, 0.54 mmol) was cooled 
to 0°C, a hydrochloric acid-methanol solution (10%, 5 ml) was added, 
and this mixture was stirred for 15 minutes. A saturated aqueous sodium 
hydrogencarbonate solution was added, and this mixture was extracted 
with ethyl acetate. The ethyl acetate layer was dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel chromatography to give the title compound 
(86 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) :2.72 (2H, t) , 3 . 53-3 . 60 ( 1H, brs), 3.85(2H, t) , 
4.85(2H, s), 7.12-7.15(2H, m) , 7 . 22-7 . 24 ( 1H, m) , 7 . 42-7 . 44 ( 1H, m) , 
7.55-7.59(2H, m) , 7 . 63-7 . 67 ( 1H, m) , 7.81(1H, d) , 8.30(1H, m) , 8.46(1H, 
m) 

Example B30 

4- [2- (1-Isoquinolylmethyl) phenyl] -1-butanol 




Palladium-carbon (10%, 10 mg) was added to a solution of the 
compound of Example B29 (44 mg, 0.15 mmol) in tetrahydrof uran (5 ml) , 
and this mixture was stirred at room temperature under hydrogen 
atmosphere (1 atm) for 1 hour. After the catalyst was removed by 
filtration, the filtrate was concentrated under reduced pressure. The 
residue was purified by silica gel chromatography to give the title 
compound (18 mg) . 



78 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 61-1 . 75 ( 4H, m) , 2.33.(1H, brs) , 2.77(2H, t) , 
3.67(2H, t), 4.70(2H, s) , 6.91(1H, d) , 7 . 02-7 . 06 ( 1H, m) , 7 . 12-7 . 16 ( 1H, 
mj, 7.19-7.2M1H, m) , 7 . 50-7 . 55 ( 1H, m) , 7.57(1H, d) , 7 . 63-7 . 67 ( 1H, d) , 
7.83(1H, d), 8.09(1H, d) , 8.47(1H, d) 

Example 31 

l-Bromo-2- (chloromethyl) benzene 




The title compound was obtained by treating p-bromobenzyl alcohol 
10 in the same manner as in Example Bl . 

Example B32 

1- (4-Bromobenzyl) isoquinoline 




15 The title compound was obtained by treating the compound of Example 

B31 in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) :4.61(2H, s) , 7 . 14-7 . 16 (2H, m) , 7 . 35-7 . 39 (2H, m) , 
7.52-7.58 (2H, m) , 7 . 63-7 . 67 ( 1H, m) , 7.82(1H, d) , 8 . 07-8 . 10 (1H, m) , 
8.49(1H, d) 



Example B33 

Ethyl (E) -3- [4- (isoquinolylmethyl) phenyl] -2-propanoate 
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O 

Tris (2-methylphenyl) phosphine (20 mg, 0 . 067 mmol) , palladium(II) 
acetate (7.5 mg, 0.034 mmol), and triethylamine (70 \xl, 0.50 mmol) were 
added to a solution of the compound of Example B32 (100 mg, 0.34 mmol) 
5 and vinyl propionate (73 0.67 mmol) in dimethylf ormamide (1.0 ml) 
under nitrogen atmosphere, and this mixture was stirred at 100°C for 
4 hours. After the mixture was cooled to room temperature, water was 
added, and this mixture was extracted with ethyl acetate. The organic 
layer was washed with water, dried over anhydrous magnesium sulfate, 
10 and then concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography to give the title compound (74 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) :1.32 (3H, t), 4.24(2H, q) , 4.69(2H, s) , 6.36(1H, 
d), 7.29(2H, d), 7.42(2H, d) , 7 . 53-7 . 67 ( 4H, m) , 7.83(1H, d) , 
8.11-8.13(1H, m) , 8.50(1H, d) 

15 

Example B34 

Ethyl 3- [4- (1-isoquinolylmethyl) phenyl] propanoate 




O 



Palladium-carbon (10%, 20 mg) was added to a solution of the 
20 compound of Example B33 (71 mg, 0.22 mmol) in methanol (5.0 ml), and 
this reaction mixture was stirred at room temperature under hydrogen 
atmosphere at atmospheric pressure for 5 hours. After the catalyst was 
removed from the reaction mixture by filtration, the filtrate was 
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concentrated under reduced pressure . The residue was purified by silica 
gel column chromatography to give the title compound (52 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) :1.20(3H, t) , 2.56(2H, t) , 2.88(2H, t) , 4.09(2H, 
q), 4.64(2*1, s), 7.09(2H, d) , 7.20(2H, d) , 7 . 51-7 . 57 (2H, m) , 
5 7.62-7.66(lH, m) , 7.82(1H, d) , 8.15(1H, dd) , 8.50(1H, d) 

Example B35 

3- [4 - ( 1-Isoquinolylmethyl) phenyl] -1-propanol 



OH 

10 Lithium aluminum hydride (6 mg, 0.16 mmol) was added to 

tetrahydrofuran (1.0 ml) cooled to 0°C under nitrogen atmosphere. A 
solution of the compound of Example B34 (46 mg, 0.14 mmol) in 
tetrahydrofuran (1.0 ml) was further added, and this reaction mixture 
was stirred at that temperature for 3 hours . A mixed solution of methanol 

15 and water (9:1, 1.0 ml) was added to the reaction mixture, a saturated 
aqueous ammonium chloride solution was further added, then this mixture 
was extracted with chloroform. The organic layer was dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography to give 

20 the title compound (22 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) : 1 . 30-1 . 35 ( 1H, brs) , 1 . 81-1 . 88 (2H, m) , 2.64 (2H, 
t), 3.62-3. 65(2H, m) , 4.64(2H, s), 7.09(2H, d) , 7.20(2H, d) , 
7.51-7.57(2H, m) , 7 . 62-7 . 66 ( 1H, m) , 7.81(1H, d) , 8 . 16-8 . 18 ( 1H, m) , 
8.49(1H, d) 

25 

Example 36 

1-Isoquinolyl ( 4-methoxyphenyl ) ketone 
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4-Bromoanisol (15.3 ml, 122 ramol) and a catalytic amount of 
1, 2-dibromoethane as an initiator were added to a mixed solution of 
magnesium (3059 mg, 125.8 mmol) and tetrahydrof uran (20 ml) under 
nitrogen atmosphere, and this reaction mixture was stirred while heating 
under reflux for 45 minutes. The mixture was cooled to 0°C, a solution 
of 1-isoquinolinecarbonitrile (10.78 g, 69.9 mmol) in tetrahydrof uran 
(30 ml) was added dropwise thereto, and this reaction mixture was stirred 
at room temperature for 2 hours. The reaction mixture was cooled on 
ice, concentrated hydrochloric acid (24 ml) and methanol (120 ml) were 
added, and this mixture was heated under reflux for 1.5 hours. After 
cooling on ice, the mixture was adjusted to pH 8 by adding aqueous sodium 
hydroxide, extracted with ether, washed with saturated brine, dried over 
anhydrous magnesium sulfate, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (15.87 g) . 

1 H-NMR(CDC1 3 ) 8 (ppm) :3.88(3H, s) , 6.95(2H, d) , 7.61(1H, dd) , 7.74(1H, 
dd), 7.76(1H, d) , 7.85(2H, d) , 8.17(1H, dd) , 8.60(1H, d) . 

Example B37 

1-Isoquinolyl ( 4 -met hoxyphenyl) methanol 




Sodium borohydride (1855 mg) was added to an ice-cooled solution 
of the compound of Example B36 (8608 mg) in ethanol (170 ml), and this 
mixture was stirred at room temperature for 35 minutes. Sodium 
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borohydride (957 mg) was further added, and this reaction mixture was 
stirred at 40°C for 40 minutes. The reaction mixture was concentrated 
under reduced pressure, water was added, and this mixture was extracted 
with ether . The organic layer was washed with water and saturated brine, 
5 dried over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. The obtained title compound (7881 mg) was used in 
the following reaction without further purification. 

1 H-NMR(DMSO-d6) 8 (ppm) :3.66(3H, s) , 6. 30-6. 32 (1H, brs) , 6.81(2H, d), 
7.28(2H, d), 7.54(1H, dd) , 7.68(1H, dd) , 7.76(1H, d) , 7.94(1H, d) , 
10 8.37 (1H, d) , 8.47 (1H, d) . 

The proton of the hydroxyl group was not observed in the NMR spectrum. 

Example B38 

1-Isoquinolyl ( 4 -methoxyphenyl ) methyl acetate 




Acetic anhydride (20 ml) was added to a solution of the compound 
of Example B37 (7881 mg) in pyridine (100 ml), and this reaction mixture 
was stirred at 50°C for 4 hours. The reaction mixture was concentrated 
under reduced pressure and subjected to azeotropic distillation with 
20 toluene. The residue was purified by silica gel column chromatography 
to give the title compound (8.79 g) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :2.22 (3H, s) , 3.76(3H, s) , 6.84(2H, d) , 7.39(2H, 
d), 7.54(1H, dd) , 7.56(1H, s) , 7.60(1H, d) , 7.64(1H, dd) , 7,82(1H, d) , 
8.19(1H, d) , 8.57 (1H, d) . 

25 



Example B39 

1- (4-Methoxybenzyl) isoquinoline 
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OMe 



Palladium-carbon (10%, 4.0 g) was added to a solution of the 
compound of Example B38 (8.79 g) in methanol (150 ml), and this mixture 
was stirred at room temperature under hydrogen atmosphere at atmospheric 
5 pressure for 5.5 hours. The catalyst was removed by filtration through 
celite, and the filtrate was concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography to give the 
title compound (4.48 g) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :3.74 (3H, s) , 4.61(2H, s) , 6.79(2H, d) , 7.21(2H, 
10 d), 7.53(1H, dd), 7.56(1H, d) , 7.63(1H, dd) , 7.80(1H, d) , 8.16(1H, d) , 
8.49(1H, d) . 

Example B4 0 

4- (1-Isoquinolylmethyl) phenol 




An aqueous hydrobromic acid solution (47%, 40 ml) was added to 
the compound of Example B39 (2185 mg) , and this reaction mixture was 
heated under reflux for 14 hours. The reaction mixture was cooled to 
room temperature, further cooled on ice, neutralized with a 50% aqueous 
20 sodium hydroxide solution, and extracted with ethyl acetate. The ethyl 
acetate layer was washed with water, dried over anhydrous magnesium 
sulfate, and then concentrated under reduced pressure. The obtained 
powder was washed with petroleum ether to give the title compound (1822 
mg) . 

25 1 H-NMR(DMSO-d6) 5 (ppm) :4.48 (2H, s) , 6.61(2H, d) , 7.07(2H, d) , 7.60(1H, 
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dd), 7.68(1H, d), 7.71(1H, dd) , 7.92(1H, d) , 8.27(1H / d) , 8.41(1H, d) , 
9.19(1H, brs) . 

Example B41 

5 4- (1-Isoquinolylmethyl) phenyl trif luoromethanesulf onate 




Tr'if luoromethanesulf onic anhydride (0.55 ml) was added dropwise 
to an ice-cold solution of the compound of Example B40 (513 mg) in 
pyridine (10 ml), and this reaction mixture was stirred at that 

10 temperature for 4 5 minutes. After ice was added, the reaction mixture 
was extracted with ether. The organic layer was washed with water and 
saturated brine, dried over anhydrous magnesium sulfate, and then 
concentrated under reduced pressure . The residue was purified by silica 
gel column chromatography to give the title compound (546 mg) . 

15 1 H-NMR(CDC1 3 ) 5 (ppm) :4.69(2H, s) , 7.16(2H, d) , 7.35(2H, d) , 7.57(1H, 
dd), 7,60(1H, d), 7.68(1H, dd) , 7.85(1H, d) , 8.09(1H, d) , 8.50(1H, d) . 

Example B42 

1- [4- ( 2 -Phenyl- 1-ethynyl) benzyl] isoquinoline 




Phenylacetylene (53 jil), palladium acetate (9 mg) , 
1, 1' -bis (diphenylphosphino) ferrocene (67 mg) , copper (I) iodide (3mg), 
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lithium chloride (20 mg) , and triethylamine (50 jal) were added to a 
solution of the compound of Example B41 (88 mg) in N, N-dimethylf ormamide 
(2.0 ml) that had been degassed and placed under nitrogen, and this 
mixture was stirred at 80 °C for 8 hours. After cooling the mixture to 
5 room temperature, water was added, and this mixture was extracted with 
ethyl acetate. The organic layer was washed with water and saturated 
brine, dried over anhydrous magnesium sulfate, and then concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (53 mg) . 
10 1 H-NMR (CDCI3) 5 (ppm) : 4.69 (2H, s) , 7 . 12-7 . 32 ( 3H, m) , , 7.25(2H, d) , 

7.42(2H, d) , 7.43-7.52 (2H, m) , 7.54(1H, dd) , 7.58(1H, d) , 7.65(1H, dd) , 
7.83(1H, d) , 8.10(1H, d), 8.51(1H, d) . 

Example B4 3 
15 1- (4-Phenethylbenzyl) isoquinoline 




Palladium-carbon catalyst (10%, 20 mg) was added to a solution 
of the compound of Example B42 (45 mg) in tetrahydrof uran (2 ml), and 
this mixture was stirred at room temperature under hydrogen atmosphere 
20 at atmospheric pressure for 2 hours. The catalyst was removed by 
filtration through celite, and the filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (23 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) :2. 78-2. 90 (4H, m) , 4.64(2H, s) , 7.07(2H, d) , 
25 7.10-7.20(5H, m) , 7.22(2H, d) , 7.53(1H, dd) , 7.55(1H, d) , 7.63(1H, dd) , 
7.80(1H, d), 8.15(1H, d) , 8.49(1H, d) . 



Example B4 4 



86 

1- [4- ( 4 -Phenyl- 1-butynyl) benzyl] isoquinoline 




The title compound was obtained by treating the compound of Example 
•B41 and 4-phenyl-l-butyne in the same manner as in Example B42. 
5 X H-NMR (CDCI3) 6 (ppm) :2.65(2H, t) , 2.88(2H, t) , 4.68(2H, s) , 

7. 12-7.40 (9H, m), 7 . 50-7 . 70 (3H, m) , 7 . 80-7 . 88 ( 1H, m) , 8 . 00-8 . 10 ( 1H, m) , 
8.48-8.51 (1H, m) . 

Example B4 5 

10 1- [4 - ( 4 -Phenyl- 1 -butyl) benzyl] isoquinoline 




The title compound was obtained by treating the compound of Example 
B44 in the same manner as in Example B43. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 55-1 . 80 ( 4H, m) , 2 . 50-2 . 65 ( 4H, m) , 4.68 (2H, s) , 
15 7.00-7.30(9H, m) , 7.52(1H, dd) , 7.56(1H, d) , 7.63(1H, dd) , 7.81(1H, d) , 
8.15(1H, d) , 8.50(1H, d) . 

Example 4 6 

1- { 4- [4- (tetrahydro-2tf-2-pyranyloxy) -1-butynyl] benzyl } - 
20 isoquinoline 



87 



The title compound was obtained by treating the compound of Example 
B41 and 2- (3-butynyloxy) tetrahydro-2tf-pyran in the same manner as in 
Example B42. 

5 1 H-NMR(CDC1 3 ) 8 (ppm) : 1 . 48-1 . 90 ( 6H, m) , 2.67(2H, t) , 3 . 4 9-3 . 55 ( 1H, m) , 
3.60(1H, dd) , 3.65-3.94 (2H, m) , 4.66(2H, s), 4 . 65-4 . 70 ( 1H, m) , 
7.14-7.20 (2H, m) , 7.23-7.30 (2H, m) , 7.53 (1H, dd) , 7.58 (1H, d) , 7. 65 (1H, 
dd), 7.82(1H, d), 8.10(1H, d) , 8.49(1H, d) . 

10 Example B47 

4 - [4- (1-Isoquinolylmethyl) phenyl] -3-butyn-l-ol 



OH 

The compound of Example B46 (1048 mg) was dissolved in a 10% 
hydrochloric acid-methanol solution (50 ml) , and this reaction mixture 

15 was stirred at room temperature for 1.5 hours. The reaction mixture 
was cooled on ice, a saturated aqueous sodium hydrogencarbonate solution 
was added, and the resulting mixture was extracted with ethyl acetate. 
The organic layer was washed with water and saturated brine, dried over 
anhydrous magnesium sulfate, and then concentrated under reduced 

20 pressure. The residue was purified by silica gel column chromatography 
to give the title compound (666 mg) . 

1 H-NMR (CDCI3) 8 (ppm) :2.65(2H, t) , 3.77(2H, t) , 4.65(2H, s) , 7.18(2H, 
d), 7.29(2H, d), 7.52(1H, dd) , 7.57(1H, d) , 7.64(1H, dd) , 7.81(1H, d) , 
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8.07 (1H, d) , 8.49 (1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

5 Example B4 8 

4- [4- ( 1-Isoquinolylmethyl) phenyl] -1-butanol 




The title compound was obtained by treating the compound of Example 
B4 7 in the same manner as in Example B4 3. 

10 1 H-NMR(CDC1 3 ) 5 (ppm) : 1.50-1.70 (4H, m) , 2.57(2H, t) , 3.62(2H, t) , 

4.64 (2H, s), 7.06 (2H, d) , 7.18(2H, d) , 7.53(1H, dd) , 7.55(1H, d) , 7.63(1H, 
dd), 7.80(1H, d) f 8.16(1H, d) , 8.49(1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

15 

Example 4 9 

1- [4- (3-Cyclopentyl-l-propynyl) benzyl] isoquinoline 




The title compound was obtained by treating the compound of Example 
20 B41 and 3-cyclopentyl-l-propyne in the same manner as in Example B42. 

1 H-NMR(CDC1 3 ) 8 (ppm) : 1 . 25-1 . 35 ( 2H, m) , 1 . 4 5-1 . 70 ( 6H, m) , 1.75-1.85 
(2H, m), 2.05-2. 13(1H, m) , 4.65(2H, s) , 7.17(2H, d) , 7.27(2H, d) , 7. 
51(1H, dd), 7.56(1H, d) , 7.64(1H, dd) , 
7.81(1H, d), 8.08(1H, d), 8.49(1H, d) . 
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Example B50 

1- [4- (3-Cyclopentylpropyl) benzyl] isoquinoline 




The title compound was obtained by treating the compound of Example 
B4 9 in the same manner as in Example B4 3. 

'H-NMRCCDCls) 5 (ppm) : 1 . 25-1 . 74 ( 13H, m) , 2 . 4 9-2 . 54 (2H, m) , 4.64 (2H, s) , 
7.06(2H, d), 7.18(2H, d) , 7.53(1H, dd) , 7.55(1H, d) , 7.63(1H, dd) , 
7.80(1H, d) f 8.17(1H, d) , 8.49(1H, d) . 

Example B51 

4 - [4 - (1-Isoquinolylmethyl) phenyl] -2-methyl-3-butyn-2-ol 




The title compound was obtained by treating the compound of Example 
B41 and 2-methyl-3-butyn-2-ol in the same manner as in Example B42. 

1 H-NMR(DMS0-d6) 5 (ppm) : 1 . 35 ( 1H, s) , 1.40 (6H, s) , 4.62(2H, s) , 
7.20-7.30(4H, m) , 7.6K1H, dd) , 7.71(1H, d) , 1 . 69-7 . 76 ( 1H, m) , 7.95(1H, 
d) , 8.26(1H, d) , 8.42 (1H, d) . 

Example B52 

4- [4- (1-Isoquinolylmethyl) phenyl] -2-methyl-2-butanol 
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OH 



The title compound was obtained by treating the compound of Example 
B51 in the same manner as in Example B43. 

X H-NMR(CDC1 3 ) 8 (ppm) :1.25(6H, s) , 1 . 70-1 . 77 (2H, m) , 2 . 60-2 . 67 (2H, m) , 
5 4.64 (2H, s) , 7.08 (2H, d) , 7.19 (2H, d) , 7.53(1H, dd) , 7.55 (1H, d) , 7.63(1H, 
dd), 7.80(1H, d), 8.16(1H, d) , 8.49(1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

10 Example B53 . 

1- [4- (3-Methoxy-l-propynyl) benzyl] isoquinoline 




The title compound was obtained by treating the compound of Example 
B41 and methylpropargyl ether in the same manner as in Example B42. 
15 1 H-NMR (CDCI3) 6 (ppm) :3.42(3H, s) , 4.29(2H, s) , 4.66(2H / s) , 7.21 (2H, 
d), 7.34(2H, d), 7.54(1H, dd) , 7.58(1H, d) , 7.65(lH f dd) 7.82(lH f d) , 
8.10(1H, d) 8.49(1H, d) . 



Example B54 

20 1- [4- (3-Methoxypropyl) benzyl] isoquinoline 
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The title compound was obtained by treating the compound of Example 
B53 in the same manner as in Example B4 3. 

1 H-NMR(CDC1 3 ) 5 (ppm) :1. 78-1. 87 (2H, m) , 2.06(2H, t) , 3.31(3H, s) , 
3.35(2H, t), 4.64(2H, s) , 7.07(2H, d) , 7.22(2H, d) , 7.53(1H, dd) , 7.55(1H, 
5 d) , 7.64(1H, dd), 7.81(1H, d) , 8.17(1H, d),8.49(lH, d) . 

Example B55 

l-{4- [2- (2-Pyridyl) -1-ethynyl] benzyl } isoquinoline 




10 The title compound was obtained by treating the compound of Example 

B41 and 2-ethynylpyridine in the same manner as in Example B42. 

1 H-NMR (CDCI3) 5 (ppm) : 4.71 (2H, s) , 7 . 20-7 . 25 (2H, m) , 7.29(2H, d) , 
7.48-7.53 (lH, m) , 7.51(2H, d) , 7.57(1H, dd) , 7.61(1H, d) , 7.67 (1H, dd) , 
7.85(1H, d) , 8.13(1H, d) , 8.53(1H, d) , 8 . 59-8 . 63 ( 1H, m) . 

15 

Example B56 

l-{4- [2- (2-Pyridyl) ethyl] benzyl } isoquinoline 




The title compound was obtained by treating the compound of Example 
20 B55 in the same manner as in Example B43. 

1 H-NMR (CDCI3) 8 (ppm) : 2 . 94-3 . 06 ( 4H, m) , 4.64(2H, s) , 7.04(1H, d) , 
7.09(1H, dd), 7.09(2H, d) , 7.18(2H, d) , 7.53(1H, ddd) , 7.54(1H, dd) , 
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7.55(1H, d), 7.64(1H, d) , 7.81(1H, d) , 8.15(1H, d) , 8.49(1H, d) , 8.53(1H, 
dd) . 

Example B57 

1- { 4- [2- (3-pyridyl) -1-ethynyl] benzyl } isoquinoline 




The title compound was obtained by treating the compound of Example 
B41 and 3-ethynylpyridine in the same manner as in Example B42. 

1 H-NMR(CDC1 3 ) 8 (ppm) :4.69(2H, s) , 7.27(2H, d) , 7.31(1H, dd) , 7.43(2H, 
d), 7.55(1H, dd), 7.59(1H, d) , 7.66(1H, dd) , 7 . 82 ( 1H, ddd) , 7.83(1H, 
d), 8.10(1H, d), 8.5K1H, d) , 8.60(1H, dd) , 8.77(1H, d) . 

Example B58 

l-{4- [2- (3-Pyridyl) ethyl] benzyl } isoquinoline 




The title compound was obtained by treating the compound of Example 
B57 in the same manner as in Example B43. 

1 H-NMR (CDCI3) 5 (ppm) :2. 80-2. 90 (4H, m) , 4.65(2H, s),7.04<2H, d) , 
7.15(1H, dd), 7.19(2H, d) , 7.39(1H, dd) , 7.54(1H, dd) , 7.56(1H, d) , 
7.64(1H, dd), 7.81(1H, d) , 8.15(1H, d) , 8.40(1H, d) , 8.42(1H, d) , 8.49(1H, 
d) . 
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Example B59 

N- (2-propynyl) acetamide 




O 



Pyridine (16.3 ml) and acetic anhydride (10.4 ml) wer'e added to 
an ice-cooled solution of propargylamine (3023 mg) in methylene chloride 
(30 ml) , and this reaction mixture was stirred at room temperature for 
1 hour. The reaction mixture was poured on ice, extracted with ethyl 
acetate, washed successively with 1 N hydrochloric acid, a saturated 
aqueous sodium hydrogencarbonate solution, and saturated brine, dried 
over anhydrous magnesium sulfate, and then filtered through silica gel. 
The filtrate was concentrated under reduced pressure to give the title 
compound (743 mg) . The obtained compound was used in the following 
reaction without further purification. 

1 H-NMR(DMSO-d6) 5 (ppm) :1.79(3H, s), 3.07 (1H, t) , 3.81(2H, d) , 8.25 (1H, 
brs) . 

Example B60 

N- { 3- [ 4- ( 1-Isoquinolylmethyl ) phenyl ] -2-propynyl } acetamide 



The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B59 in the same manner as in Example 
B42. 

1 H-NMR(DMSO-d6) 8 (ppm) : 1 . 7 9 ( 3H, s) , 4.04(2H, s) , 4.61(2H, s) , 
7.4 5-7. 68 (4H, m) , 7 . 68-7 . 75 (2H, m) , 7 . 90-8 . 00 ( 1H, m) , 8 . 25-8 . 38 (2H, m) , 
8.40-8.45(lH, m) . 




O 
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Example B61 

N- { 3- [4- (1-Isoquinolylmethyl) phenyl] propyl }acetamide 




Y 



o 



The title compound was obtained by treating the compound of Example 
B60 in the same manner as in Example B43. 

1 H-NMR(CDC1 3 ) 5 (ppm) :1.95(3H, s) , 1 . 74-1 . 84 (2H, m) , 2.55(2H, t), 
3.25(2H, dt), 4.68(2H, s) , 7.10(2H, d) , 7.18(2H, d) , 1 . 20-7 . 28 ( 1H, m) , 
7.50-7.58 (2H, m) , 7 . 60-7 . 68 (1H, m) , 7 . 75-7 . 85 ( 1H, m) , 8 . 10-8 . 16 ( 1H, m) , 
8.45-8.50(lH, m) . 

Example B62 

N- (2-Propynyl) methanesulf onamide 



Triethylamine (9.77 ml) was added to an ice-cooled solution of 
propargylamine (3023 mg) in methylene chloride (30 ml). After dropwise 
addition of methanesulf onyl chloride (5.19 ml), the reaction mixture 
was stirred for 3 hours at that temperature , warmed to' room temperature, 
and further stirred for 2 hours. Ice was added to the reaction mixture, 
the resulting mixture was extracted with ethyl acetate, washed with 
saturated brine, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure. The residue was dissolved, in 
methanol (120 ml), potassium carbonate (11.7 g) was added, and this 
reaction mixture was stirred at room temperature for 3 hours. The 
reaction mixture was concentrated under reduced pressure, neutralized 
with dilute hydrochloric acid while cooling on ice, and then extracted 
with ethyl acetate. The extract was washed with saturated brine, dried 




o o 
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over anhydrous magnesium sulfate, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (6.67 g) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :2.39(1H, t) , 3.10(3H, s) , 3.99(2H, dd) , 4.60 (1H, 
5 brs) . 

Example B63 

N-{3- [4- (1-isoquinolylmethyl) phenyl] -2-propynyl } - 
methanesulf onamide 




The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B62 in the same manner as in Example 
B42. 

1 H-NMR(DMSO-d6) 5 (ppm) : 2 . 97 ( 3H, s), 4 . 00 (2H, ' d) , 4.63(2H, s) , 
15 7.25-7.37 (4H, m) , 7.57(1H, t), 7.62(1H, dd) , 7.71(1H, d) , 7.73(1H, dd) , 
7.94(1H, d), 8.28(1H, d) , 8.42(1H, d) . 



20 



Example B64 

N-{ 3- [4- (1-isoquinolylmethyl) phenyl] propyl Jmethanesulf onamide 




The title compound was obtained by treating the compound of Example 
B63 in the same manner as in Example B43. 

1 H-NMR(CDC1 3 ) 6 (ppm) :1. 80-1. 90(2H, m) , 2.62(2H, t) , 2.89(3H, s), 
3.11(2H, dt), 4.25(1H, brs), 4.64(2H, s) , 7.05(2H, d) , 7.20(2H, d) , 



96 

7.50(1H, dd), 7.56(1H, d) , 7.63(1H, dd) , 7.81(1H, d) , 8.15(1H, d) , 
8.49(1H, d) . 

Example B65 

5 l-{4- [3- (Ethylsulfanyl) -1-propynyl] benzyl } isoquinoline 




The title compound was obtained by treating the compound of Example 
B41 and propargyl ethyl sulfide in the same manner as in Example B42. 

^-NMR.tCDCla) 6 (ppm) :1.30(3H, t) , 2.73(2H, q) , 3.47(2H, s), 4.67(2H, 
10 s), 7.20-7.32 (4H, m) , 7.52(1H, dd) , 7.57(1H, d) ', 7.64(1H, dd) , 7.81(1H, 
d) , 8.08 (1H, d) , 8.49(1H, d) . 

Example B66 

t-Butyl N- (propynyl) carbamate 




A solution of di-t-butyl-dicarbonate (10.84 g) in tetrahydrof uran 
(20 ml) was added dropwise to an ice-cooled solution of propargylamine 
(3040 rag) in tetrahydrof uran (20 ml), the temperature of the mixture 
was gradually raised to room temperature, and the reaction mixture was 
20 stirred for 20 hours. After water was added, the reaction mixture was 
extracted with ethyl acetate, washed with saturated brine, dried over 
anhydrous magnesium sulfate, and then concentrated under reduced 
pressure to give the title compound (9.34 g) . The obtained compound 
was used in the following reaction without further purification. 
25 1 H-NMR(DMSO-d6) 6 (ppm) :1.36(9H, s) ,3.04 (1H, t) ,3. 62-3.70 (2H, 

m) , 7.20-7.30(lH, m) 
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Example B67 

tert-Butyl N-{ 3- [4 - ( 1-isoquinolylmethyl) phenyl] -2-propynyl } - 
carbamate 




5 The title compound was obtained by treating the compound of Example 

B41 and the compound of Example B66 in the same manner as in Example 
B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) :1.45(9H, s) , 4 . 06-4 . 13 (2H, m), 4.66(2H, s) , 
7.19(2H, d), 7.20-7.28 (1H, m) , 7.29(2H, d) , 7.52(1H, dd) , 7.57(1H, d) , 
10 7.65(1H, dd) , 7.82(1H, d) , . 8 08 (1H, d) , 8.49(1H, d) . 

Example B68 

tert-Butyl N- { 3- [ 4- ( 1-isoquinolylmethyl ) phenyl ] propyl } carbamate 




15 The title compound was obtained by treating the compound of Example 

B67 in the same manner as in Example B43. 

1 H-NMR (CDCI3) 5 (ppm) :1.43 (9H, s) , 1 . 70-1. 81 (2H, m) , 2 . 54-2 . 60 ( 2H, m) , 
3.01-3.20(2H, m) 7 4 . 47-4 . 57 ( 1H, m) , 4.65(2H, s), 7.07(2H, d) , 7.21(2H, 
d), 7.55{1H, dd), 7.57(1H / d) , 7.65(1H, dd) , 7.83(1H, d) , 8.18(1H, d) , 

20 8.51 (1H, d) . 



Example B69 

3- [4- (1-Isoquinolylmethyl) phenyl] -2-propyn-l-amine 
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Trif luoroacetic acid (0.3 ml) was added to an ice-cooled solution 
of the compound of Example B67 (4 mg) in methylene chloride (0-6 ml) , 
and the reaction mixture was stirred at that temperature for 1 hour. 
5 After a saturated aqueous sodium hydrogencarbonate solution was added, 
the reaction mixture was extracted with ethyl acetate, dried over 
anhydrous magnesium sulfate, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (4 mg) . 

10 1 H-NMR(CDC1 3 ) 8 (ppm) :3. 60-3. 68 (2H, m),4.66(2H, s),7.19(2H, d) , 

7.29(2H, d), 7.53(1H, dd) , 7.56(1H, d) , 7.63(1H, dd) , 7.82(1H, d) , 
8.10(1H, d) , 8.49(1H, d) . 

The amine proton was not observed in the NMR spectrum. 

15 Example B70 

3- [4- (1-Isoquinolylmethyl) phenyl] -1-propanamine 




The title compound was obtained by treating the compound of Example 
B68 in the same manner as in Example B69. 
20 1 H-NMR (CDCI3) 8 (ppm) :1. 20-1. 30 (2H, m) , 1 . 78-1 . 88 ( 2H, m) , 

2.45-2.52 (2H, m) , 2 . 73-2 . 81 (2H, m) , 4.55(2H, s) , 6.94(2H, d) , 7.08(2H, 
d) , 7.50(1H, dd), 7.51(1H, d) , 7.61(1H, dd) , 7.76(1H, d) , 8.10(1H, d) , 
8.38 (1H, d) . 



25 Example B71 
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N-methyl-N- (2-propynyl) acetamide 




The , title compound was obtained by treating 
N-methyl-N- (2-propynyl) amine in the same manner as in Example B59. 
5 1 H-NMR (CDCI3) 5 (ppm) :2. 11(2. 1H, s) , 2.17(0.9H, s) , 2 . 21 (0 . 7H, t) , 

_2.3M0.3H, t), 3.00(0.9H, s) , 3.08(2.1H, s) , 4.04(0.6H, d) , 4.23(1.4H, 
d) . 

The obtained compound contained a 7:3 mixture of geometrical 
isomers of the amide. 

10 

Example B72 

N-{ 3- [4 - (1-isoquinolylmethyl) phenyl]' -2-propynyl } -W-methyl- 
acetamaide 




O 

15 The title compound was obtained by treating the compound of Example 

B41 and the compound of Example B71 in the same manner as in Example 
B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) :2. 10(1. 8H, s) , 2.11(1.2H, s) , 3.01(1.2H, s) , 
3.10(1.8H, s), 4.21(1.2H, s) , 4.41(0.8H, s) , 4.67(2H f s) , 7 . 18-7 . 23 (2H, 
20 m), 7.29-7.32 (2H f m) , 7.53(1H, dd) , 7.58(1H, d) , 7.65(1H, dd) , 7.82(1H, 
d) , 8.09(1H, d) , 8.49(1H, d) . 

The obtained compound contained a 3:2 mixture of geometrical 
isomers of the amide. 



25 Example B73 

N- { 3- [4- ( 1-isoquinolylmethyl ) phenyl ] propyl } -Wl-methylacetamide 



100 




N 



o 



The title compound was obtained by treating the compound of Example 
B72 in the same manner as in Example B43. 

1 H-NMR (CDCI3) 5 (ppm) : 1.70-1. 90 (2H, m) , 1.89 (1.5H, s) , 2.03 (1.5H, s) , 
2.50-2.59(2H, m) , 2.88(1.5H, s) , 2.91(1.5H, s) , 3 . 20-3 . 25 ( 1H, m) , 
3.36-3.40 (1H, m) , 4.66(2H, s) , 7 . 03-7 . 10 ( 2H, m) , 7 . 18-7 . 30 (2H, m) , 
7.53(1H, dd), 7.58(1H, d) , 7.66(1H, dd) , 7.82(1H, d) , 8.17(1H, d) , 
8.50(1H, d) . 

The obtained compounds contained a 1:1 mixture of geometrical 
isomers of the amide. 

Example B7 4 

N-methyl-N- (2-propynyl) methanesulf onamide 



Triethylamine (6.55 ml) was added to an ice-cooled solution of 
N-methyl- N- (2-propynyl) amine (2603 mg) in methylene chloride (25 ml) . 
Methanesulfonyl chloride (3.50 ml) was further added dropwise, the 
reaction mixture was stirred at that temperature for 1 hour, and then 
stirred further at room temperature for 2 hours. After ice was added, 
the reaction mixture was extracted with ethyl acetate, washed 
successively with 1 N hydrochloric acid, a saturated aqueous sodium 
hydrogencarbonate solution, and saturated brine, dried over anhydrous 
magnesium sulfate, and then filtered through silica gel. The filtrate 
was concentrated under reduced pressure to give the title compound (4522 
mg) . The obtained compound was used in the following reaction without 
further purification. 




O 
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1 H-NMR(CDC1 3 ) 5 (ppm) :2.41 (1H, t) , 2.93(3H, s) , 2.96(3H, s) , 4.09(2H, 
d) . 

Example B7 5 

5 N-{3- [4- (1-isoquinolylmethyl) phenyl] -2-propynyl } -AMnethyl 
methanesulf onamide 




The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B7 4 in the same manner as in Example 
10 B42. 

1 H-NMR(CDC1 3 ) 8 (ppm) :2.95(3H, s) , 2.97(3H, s) , 4.26(2H, s) , 4.68(2H, 
s), 7.24(2H, d), 7.3M2H, d) , 7.55(1H, dd) , 7.59(1H, d) , 7.66(1H, dd) , 
7.83(lH f d) , 8.10(1H, d) , 8.49(lH f d) . 

15 Example B7 6 

N-{ 3- [4- (1-isoquinolylmethyl) phenyl] propyl } -N-methyl methane- 
sulfonamide 




Treating the compound of Example B75 in the same manner as in 
20 Example B43, the obtained residue was separated and purified by LC-MS 
[eluent : an acetonitrile solution containing 0 . 1% trif luoroacetic acid: 
an aqueous solution containing 0.1% trif luoroacetic acid = 1:99 to 
100 : 0/20-minute cycle, flow rate: 20 ml/minute, column: YMC Combiprep 
ODS-AM, 20 mm Ox 50 mm (long)] to give the title compound. 
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MS m/z (ESI:MH + ) :369.2 
Example B7 7 

5- [4- (1-Isoquinolylmethyl) phenyl] -4-pentyn~2-ol 




OH 



The title compound was obtained by treating the compound of Example 
B41 and 4-pentyn-2-ol in the same manner as in Example B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) :1.27(3H, t) , 2 . 38-2 . 62 (2H, m) , 3 . 95-4 . 03 ( 1H, m) , 
4. 65 (2H, s) ., 7.19 (2H, d) , 7.29 (2H, d) , 7.52 (1H, dd) , 7.57 (1H, d) , 7. 64 (1H, 
10 dd), 7.8M1H, d), 8.08(1H, d) , 8.48(1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

Example B7 8 

15 5- [4- (l-Isoquinolylmethyl)phenyl] -2-pentanol 




Treating the compound of Example B77 in the same manner as in 
Example B43, the obtained residue was separated and purified by LC-MS 
[eluent : an acetonitrile solution containing 0 . 1% trif luoroacetic acid: 
20 an aqueous solution containing 0.1% trif luoroacetic acid = 1:99 to 
100: 0/20-minute cycle, flow rate: 20 ml/minute, column: YMC Combiprep 
ODS-AM, 20 mm Ox 50 mm (long)] to give the title compound. 
MS m/z(ESI:MH + ) :306.2 
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Example B7 9 
3-Butylphenol 
OH 




The title compound was obtained by treating 
5 l-butyl-3-methoxybenzene in the same manner as in Example B40. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.94(3H, t) , 1 . 30-1 . 55 (2H, m) , 1 . 55-1 . 62 (2H, m) , 
2.56(2H, t), 4.76(1H, brs) , 6.63(1H, dd) , 6.66(1H, d) , 6.75(1H, d) , 
7.12 (1H, dd) . 

10 Example B80 

l-Butyl-3- (methoxymethoxy) benzene 




A 60% suspension of sodium hydride dispersed in mineral oil (102 
mg) was added to an ice-cooled solution of the compound of Example B7 9 

15 (318 mg) in dimethylf ormamide (5 ml) , and the reaction mixture was 
stirred at room temperature for 30 minutes . The mixture was cooled again 
on ice, chloromethyl methyl ether (0.18 ml) was added, and this reaction 
mixture was stirred at room temperature for 12 hours. After water was 
added, the reaction mixture was extracted with ethyl acetate, washed 

20 with a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, dried over anhydrous magnesium sulfate, and then 
filtered through silica gel. The filtrate was concentrated under 
reduced pressure to give the title compound (341 mg) . The obtained 
compound was used in the following • reaction without further 

25 purification. 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.94(3H, t) , 1 . 30-1 . 42 (2H, m) , 1 . 55-2 . 04 (2H, m) , 
2.58(2H, t), 3.49(3H, s) , 5.17(2H, s) , 6 . 80-6 . 87 ( 3H, m) , 7.18(1H, dd) . 
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Example B81 

4-Butyl-2- (methoxymethoxy) benzaldehyde 
CHO 




A solution of t-butyl lithium in pentane (1.51 M, 10.6 ml) was 
5 added dropwise to a solution of the compound of Example B80 (2396 mg) 
in petroleum ether cooled to -20°C, and this reaction mixture was stirred 
at a temperature in the range of -10 °C to 0°C for 1.5 hours. The reaction 
mixture was cooled to -70°C, anhydrous ether (17 ml) and 
dimethylformamide (1.91 ml) were added, and the resulting mixture was 

10 stirred at that temperature for 3 hours, then stirred for another 1 hour 
at room temperature. The reaction mixture was cooled on ice, a saturated 
aqueous ammonium chloride solution was added, and the mixture was 
extracted with ethyl acetate. The extract was washed with saturated 
brine, dried over anhydrous magnesium sulfate, and then concentrated 

15. under reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (1821 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.94(3H, t) , 1 . 32-1 . 42 (2H, m) , 1 . 57-1 . 65 (2H, m) , 
2.64(2H, t), 3.54(3H, s) , 5.29(2H, s) , 6.91(1H, d) , 7.01(1H, s),7.76(lH, 
d) ,10.44 (1H, s) . 

20 

Example B82 

[4-Butyl-2- (methoxymethoxy) phenyl] ( 1-isoquinolyl ) methanol 




An aqueous sodium hydroxide solution (50%, 1.4 ml) was added to 
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a solution of 1-cyano-benzoyl-l , 2-dihydroisoquinoline (815 mg) , which 
was synthesized according to Org.. Synth. , IV, 155 (1988), the compound 
of Example B81 (869 mg), and triethylbenzylammonium chloride (7 mg) in 
methylene chloride (1.6 ml) , and the reaction mixture was subjected 
5 to ultrasonication in a water bath for 10 minutes. After methylene 
chloride (8.3 ml) and ethanol (4.4 ml) were added, the reaction mixture 
was further subjected to ultrasonication in a water bath for 85 minutes. 
Water was added and the resulting reaction mixture was extracted with 
methylene chloride. The extract was dried over anhydrous magnesium 
10 sulfate, then concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography to give the title compound 
(1144 mg) . 

1 H-NMR(DMSO-d6) 5 (ppm) :0.86(3H, t) , 1 . 22-1 . 31 (2H, m) , 1 . 44-1 . 52 (2H, 
m) , 2.44-2.51(2H, m) , 3.16(3H, s), 5.10(1H, d) , 5.12(1H, d) , 6.72(1H, 
15 s), 6.75(1H, d), 6.84(1H, s) , 7.21(1H, d) , 7.61(1H, dd) , 7.72(1H, dd) , 
7.74(1H, d), 7.95(1H, d) , 8.31(1H, d) , 8.42(1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

20 Example B83 

[4-Butyl-2- (methoxymethoxy) phenyl] ( 1-isoquinolyl) methyl acetate 




The title compound was obtained by treating the compound of Example 
B82 in the same manner as in Example B38. 
25 1 H-NMR (CDCI3) 8 (ppm) :0.90 (3H, t) , 1. 28-1 . 40 (2H, m) , 1.50-1. 60 (2H, m) , 
2.22 (3H, s), 2.54 (2H, t) , 3.41 (3H, s) , 5.22 (1H, d) , 5.26 (1H, d) , 6.77 (1H, 
d), 6.94(1H, s), 7.29(1H, d) , 7.55(1H, dd) , 7.58(1H, d) , 7.70(1H, dd) , 
7.8K1H, d), 8.05(1H, s), 8.35(1H, d) , 8.55(1H, d) . 
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Example B84 

1- [4-Butyl-2- (methoxymethoxy) benzyl] isoquinoline 




The title compound was obtained by treating the compound of Example 
5 B83 in the same manner as in Example B39. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 28-1 . 37 (2H, m) , 1,50-1.58 (2H, m) , 
2.53(2H, t), 3.46(3H, s) , 4.65(2H, s) , 5.24(2H, s) , 6.66(1H, dd) , 6.89(1H, 
d), 6.92(1H, d), 7.51(1H, dd) , 7.53(1H, d) , 7.62(1H / dd) , 7.79(1H, d) , 
8.23(1H, d) , 8.47(1H, d) . 

10 

Example B85 

5-Butyl-2- (1-isoquinolylmethyl) phenol 




5 N hydrochloric acid (1.0 ml) was added to a solution of the 
15 compound of Example B84 (88 mg) in methanol (1.5 ml) , and this reaction 
mixture was stirred at room temperature for 14 hours. The reaction 
mixture was neutralized with a 5 N aqueous sodium hydroxide solution, 
adjusted to pH 6.8 with phosphate buffer, and extracted with ethyl 
acetate. The extract was dried over anhydrous magnesium sulfate and 
20 concentrated under reduced pressure to give the title compound (44 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.89(3H, t) , 1 . 23-1 . 37 (2H, m) , 1 . 48-1 . 60 (2H, m) , 
2.51(2H, t), 4.56(2H / s) , 6.65(1H, dd) , 6.82(1H, d) , 7.21(1H, d) , 7.55(1H, 
d), 7.68(1H, dd), 7.72(1H, dd) , . 7 . 82 ( 1H, d) , 8.35(1H, d) , 8.44(1H, d) . 
The proton of the hydroxyl group was not observed in the NMR 
25 spectrum. 
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Example B8 6 

AM 3- [4- (1-isoquinolylmethyl) phenyl] -2-propynyl } -N, N-dimethyl- 
amine 




The title compound was obtained by treating the compound of Example 



B41 and l-dimethylamino-2-propyne in the same manner as in Example B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) :2.04 (3H, s) , 2.34(3H, s), 3.47(2H,s), 4.66(2H, 
s) f 7.20(2H, d), 7.32(2H, d) , 7.53(1H, dd) , 7.56(1H, d) , 7.65(lH f dd) , 
10 7.82(lH f d), 8.10(1H, d) , 8.50(lH f d) . 

Example B87 

1- { 4- [3- (Tetrahydro-2tf-2-pyranyloxy) -1-propynyl] benzyl } iso- 
quinoline 



The title compound was obtained by treating the compound of Example 
B41 and tetrahydro-2- (2-propynyloxy ) -2tf-pyran in the same manner as in 
Example B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 45-1 . 85 (6H, m) ,3.^50-3.60(111, m) , 3 . 84-3 . 90 ( 1H, 
20 m), 4.42(1H, d) , 4.48(1H, d) , 4.66(2H, 8), 4.87(1H, dd) , 7 . 15-7 . 21 (2H, 
m), 7.33-7.36(2H, m) , 7 . 50-7 . 70 ( 3H, m) , 7 . 81-7 . 86 ( 1H, m) , 8 . 07-8 . 10 ( 1H, 
m) , 8.48-8.51(lH, m) . 



15 
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Example B88 

3- [4- (1-Isoquinolylmethyl) phenyl] -2-propyn-l-ol 




The title compound was obtained by treating the compound of Example 
5 B87 in the same manner as in Example B47. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 20-1 . 30 ( 1H, m) , 4.46(2H, s) , 4.67(2H, s) , 
7.23(2H, d), 7.31(2H, d) , 1 . 53 (1H, . dd) , 7.58(1H, d) , 7.65(1H, dd) , 
7.83(1H, d), 8.09(1H, d) , 8.49(1H, d) . 

10 Example B89 

N, i\7-dimethyl-4-pentynamide 

O 

Dimethylamine (2 M solution in tetrahydrof uran, 8.53 ml), 
triethylamine (2.59 ml), and 

15 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide (3221 mg), were added to 
a solution of 4-pentynoic acid (552 mg) in methylene chloride (150 ml) 
and this reaction mixture was stirred at room temperature for 24 hours. 
The reaction mixture was washed successively with 1 N hydrochloric acid, 
a saturated aqueous sodium hydrogencarbonate solution, water, and 

20 saturated brine, dried over anhydrous magnesium sulfate, then 
concentrated under reduced pressure to give the title compound (129 mg) . 
The obtained compound was used in the following reaction without further 
purification. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 96-1 . 99 ( 1H, m) , 2 . 50-2 . 60 ( 4H, m) , 2.96(3H, s) , 
25 3.02 (3H, s) . 

Example B90 
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N, N-dimethyl-5- [4- (1-isoquinolylmethyl) phenyl] -4-pentynamide 




O 



The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B89 in the same manner as in Example 
5 B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 2 . 59-2 . 64 (2H, m) , 2 . 71-2 . 75 (2H, m) , 2.96(3H, s) , 
3.03(3H, s), 4.66(2H, s) , 7.18(2H, d) , 7.28(2H, d) , 7 . 43-7 . 70 (3H, m) , 
7.90(1H, d) , 8.09(1H, d) , 8.50(1H, d) . 

10 Example B91 

l-Methyl-2-propynyltetrahydro-2H-2-pyranyl ether 

3, 4-Dihydro-2H-pyran (7.15 ml) and pyridiniump-toluenesulf onate 
(2187 mg) were added to a solution of 3-butyn-2-ol (3051 mg) in 
15 dichloromethane (150 ml) , and this reaction mixture was stirred at room 
temperature for 29 hours. 

The reaction mixture was washed successively with a saturated 
aqueous sodium hydrogencarbonate solution, water, and saturated brine, 
dried over anhydrous magnesium sulfate, and then concentrated under 
20 reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (4 698 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1.45(1.05H, d) , 1.48 (1.95H, d) , 1 . 50-1 . 90 ( 6H, m) , 
2.37(0.65H, d), 2.43(0.35H, d) , 3 . 50-3 . 60 ( 1 . 3H, m) , 3 . 80-3 . 86 (0 . 7H, 
m) , 4.4-3-4.50 (0.35H, m) , 4 . 52-4 . 60 ( 0 . 65H, m) , 4.77(0.35H, t) , 
25 4.94 (0.65H, t) . 
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Example B92 

l-{ 4- [3- (Tetrahydro-2H-2-pyranyloxy) -1-butynyl] benzyl } iso- 
quinoline 




The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B91 in the same manner as in Example 
B42. 

1 H-NMR(CDC1 3 ) 6 (ppm) : 1 . 40-1. 80 (6H, m) , 1.49(1.05H, d) , 1.52(1.95H, d) , 
3.49-3.60(lH, m) , 3 . 80-3 . 88 (0 . 65H, m) , 3 . 99-4 . 06 ( 0 . 35H, m) , 4.65(2H, 
s), 4.74(1H, q), 4.83(0.35H, t) , 4.97(0.65H, t), 7 . 18-7 . 22 (2H, m) , 
7.32(2H, d), 7.54(1H, dd) , 7.57(1H, d) , 7.64(1H, dd) , 7.82(1H, d) , 
8.08 (1H, d) , 8.49(1H, d) . 

Example B93 

4- [4- (1-Isoquinolylmethyl) phenyl] -3-butyn-2-ol 




The title compound was obtained by treating the compound of Example 
B92 in the same manner as in Example B47. 

1 H-NMR(CDC1 3 ) 6 (ppm) :1.53(3H, d) , 2.15(1H, brs) , 4.68(2H, s) , 4.72(1H, 
q), 7.21(2H, d), 7.31(2H, d) , 7.54(1H, dd) , 7.59(1H, d) , 7.66(1H, dd) , 
7.84(1H, d), 8.10(1H, d), 8.51(1H, d) . 
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Example B94 

4- [4- (1-Isoquinolylmethyl) phenyl] -2-butanol 




OH 



Treating the compound of Example B93 in the same manner as in 
5 Example B43, the obtained residue was separated and purified by LC-MS 
[eluent : an acetonitrile solution containing 0 . 1% trif luoroacetic acid: 
an aqueous solution containing 0.1% trif luoroacetic acid = 1:99 to 
100 : 0/20-minute cycle, flow rate: 20 ml/minute, column: YMC Combiprep 
ODS-AM, 20 mm Ox 50 mm (long)] to-give the title compound. 
10 MS m/z (ESI:MH + ) :292.2 

Example B95 

2-Methyl-4-pentyn-2-ol 




15 Lithium acetylide-ethylenediamine complex was added gradually to 

a mixed solution of isobutylene oxide (1889 mg) in tetrahydrof uran (13 
ml) and dimethyl sulfoxide (20 ml) cooled to 0°C , and this reaction 
mixture was stirred at 0°C for 5 hours. After water was added, the 
reaction mixture was extracted with ethyl acetate, washed with saturated 

20 brine, dried over anhydrous magnesium sulfate, and then filtered through 
silica gel. The filtrate was concentrated under reduced pressure to 
give the title compound (3316 mg) . This was used in the following 
reaction without further purification. 

1 H-NMR (CDCI3) 5 (ppm) : 1 . 33 ( 6H, s) , 2.09(1H, t) , 2.38(2H, t) . 

25 The proton of the hydroxyl group was not observed in the NMR 

spectrum. 



Example B96 
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5- [4- (1-Isoquinolylmethyl) phenyl] -2-methyl-4-pentyn-2-ol 




OH 



^ The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B95 in the same manner as in Example 
B42. 

1 H-NMR(DMS0-d6) 5 (ppm) :1.18(6H, s), 2.28(1H, s) , 2.42(2H, s) , 4.62(2H, 
s), 7.10-7.30 (4H, m), 7.62(1H, dd) , 7.71(1H, d) , 7.72(1H, dd) , 7.94(1H, 
d) , 8.27 (1H, d) , 8.42 (1H, d) . 

Example B97 

5- [4- (1-Isoquinolylmethyl) phenyl] -2-methyl-2-pentanol 




Treating the compound of Example B96 in the same manner as in 
Example B43, the obtained residue was separated and purified by LC-MS 
[eluent : an acetonitrile solution containing 0 . 1% trif luoroacetic acid: 
an aqueous solution containing 0.1% trif luoroacetic acid = 1:99 to 
100: 0/20-minute cycle, flow rate: 20 ml/minute, column: YMC Combiprep 
ODS-AM, 20 nun Ox 50 nun (long)] to give the title compound. 

MS m/z (ESI:MH + ) :320.2 

Example B98 

4-Benzyloxy-2- (methoxymethoxy ) benzaldehyde 
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CHO 




N, N-diisopropylethylamine (1.98 ml) and chloromethyl methyl 
ether (0.76 ml) were added to a solution of 
4-benzyloxy-2-hydroxybenzaldehyde (2071 mg) in tetrahydrof uran (30ml), 
5 and this reaction mixture was stirred and heated under reflux for 19 
hours. N, AT-diisopropylethylamine (2.7 ml) and chloromethyl methyl 
ether (1.04 ml) were further added, and the resulting mixture was stirred 
and heated under reflux for another 10 hours. 

After water was added, the reaction mixture was extracted with ethyl 
10 acetate, washed with a saturated agueous ammonium chloride solution and 
saturated brine, dried over anhydrous magnesium sulfate, then filtered 
through silica gel and alumina. The filtrate was concentrated under 
reduced pressure to give the title compound (2470 mg) . This compound 
was used in the following reaction without further purification. 
15 1 H-NMR(CDC1 3 ) 5 (ppm) :3.52 (3H, s) , 5.12(2H, s), 5.27(2H, s) , 6.68(1H, 
dd) , 6.80(1H, d), 7.33-7.45(5H, m) , 7.82(1H, d) , 10.33(1H, s) . 

Example B99 

[4- (Benzyloxy) -2- (methoxymethoxy) phenyl] ( 1-isoquinolyl) methanol 




The title compound was obtained by treating the compound of Example 
B98 in the same manner as in Example B82. 

x H-NMR(DMSO-d6) 5 (ppm) :3.16(3H, s), 5.01(2H, s) , 5.11(1H, d) , 5.14(1H, 
d), 6.59(1H, dd), 6. 66-6. 70 (2H, m) , 7.18(1H, d) , 7.31(1H, d) , 
25 7.34-7.42(4H, m) , 7.61(1H, dd) , 7.71(1H, d) , 7.75(1H, d) , 7.95(1H, d) , 
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8.28 (1H, d) , 8.43 (1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

5 Example B100 

[4- (Benzyloxy) -2- (methoxymethoxy) phenyl] ( 1-isoquinolyl ) methyl 
acetate 




The title compound was obtained by treating the compound of Example 
10 B99 in the same manner as in Example B38. 

1 H-NMR (CDCI3) 6 (ppm) :2.21(3H, s) , 3.42(3H, s) , 4.98(1H, d) , 5.00(1H, 
d),5.21-5.27(2H, m) , 6.54(1H, dd) , 6.81(1H, d) , 7.25(1H, d) , 
7.30-7.41 (5H, m), 7.53(1H / dd) , 7.57(1H, d) , 7.63(1H, dd) , 7.80(lH f d) , 
8.00(1H, s), 8.29(1H, d.) , 8.55(1H, d) . 

15 

Example B101 

4- (1-Isoquinolylmethyl) -3- (methoxymethoxy) phenol 




The title compound was obtained by treating the compound of Example 
20 B100 in the same manner as in Example B39. 

1 H-NMR ( DMSO-d6) 5 (ppm) :3.36(3H, s) , 4.44(2H, s) , 5.17(2H, s), 6.22(1H / 
d), 6.52(1H / s), 6.67(1H, d) , 7 . 57-7 . 76 (3H, m) , 7.92(1H, d) , 8.22(1H, 
d) , 8.37(1H, d) , 9.24 (1H, brs) . " 
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Example B102 

4- ( 1-Isoquinolylmethyl) -3- (methoxymethoxy) phenyl trif luoro- 
methane sulfonate 




The title compound was obtained by treating the compound of Example 
B101 in the same manner as in Example B41. 

1 H-NMR(CDC1 3 ) 5 (ppm) :3.43(3H, s) , 4.65(2H, s) , 5.24(2H, s) , 6.77(1H, 
dd) , 7.04(1H, d) , 7.07(1H, d) , 7 . 54-7 . 61 (2H, m) , 7.67(1H, dd) , 7.84(1H, 
d) , 8.16(1H, d) , 8.47(1H, d) . 

Example B103 

l-{2- (Methoxymethoxy) - [4- ( tetrahydro-2H-2-pyranyloxy ) -1-butynyl] ben 
zyl } isoquinoline 




The title compound was obtained by treating the compound of Example 
B102 and 2- ( 3-butynyloxy ) tetrahydro-2tf-pyran in the same manner as in 
Example B42. 

X H-NMR (CDCI3) 5 (ppm) :1. 51-1. 90(6H, m) , 2. 68(21-1, t), 3.50(3H, s), 
3. 4 9-3. 55 (1H, m) , 3 . 58-3 . 65 (1H, m) , 3 . 8 4-3 . 94 (2H, m) , 4 . 63-4 . 68 (1H, m) , 
4.65(2H, s), 5.23(2H, s) , 6.76(lH f dd) , 7.04(1H, d) , 7.07(1H / d) , 
7.49-7.69(3H, m) , 7.81(1H, d) , 8.14(lH f d) , 8.47(lH f d) . 



Example B104 



5- (4-Hydroxy~l-butynyl) -2- ( 1-isoquinolylmethyl ) phenol 




OH 



The title compound was obtained by treating the compound of Example 
B103 in the same manner as in Example B85. 

1 H-NMR(CDC1 3 ) 6 (ppm) :1.80(1H, brs) , 2.66(2H, t) , 3 . 73-3 . 82 (2H, m) , 
4.58(2H, s), 6.87(1H, d) , 7.04(1H, s), 7.23(1H, d) , 7.60(1H, d) , 
7.69-7.78 (2H, m) , 7.86(1H, d) , 8.37(1H, d) , 8.42(1H, d) . 

The proton of the phenolic hydroxyl group was not observed in the 
NMR spectrum. 

Example B105 

1- ( t-Butyl) -1, 1-dimethylsilyl { 4 - [4- (1-isoquinolylmethyl) - 
phenyl] -2-methyl-3-butynyl } ether 



Triphenylphosphine (18.37 g) was added to an ice-cooled solution 
of carbon tetrabromide (11.19 g) in methylene chloride (60 ml) , and 
this reaction mixture was stirred at that temperature for 1 hour. A 
solution of 3-{ [1- ( t-butyl) -1, 1-dimethylsilyl] oxy } -2-methylpropanal, 
which was synthesized according to Tetrahedron Lett., 4347 (1979), in 
methylene chloride (14 ml) was added dropwise, and the resulting reaction 
mixture was further stirred for 1 hour. The reaction mixture was diluted 
with methylene chloride, washed successively with saturated aqueous 
sodium hydrogencarbonate solution, saturated an aqueous ammonium 
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chloride solution and saturated brine, dried over magnesium sulfate, 
and then concentrated under reduced pressure. Ether was added to this 
residue, insoluble material was separated by filtration, and the 
filtrate was concentrated under reduced pressure. The residue was 
5 purified by silica gel column chromatography to give 
t-butyl [ ( 4 , 4-dibromo-2-methyl-3-butenyl ) oxy ] - 
dimethylsilane (2385 mg) . 

Next, a 2.47 M n-butyl lithium solution in hexane (3.15 ml) was 
added dropwise to a solution of 

10 t-butyl [ (4, 4-dibromo-2-methyl-3-butenyl) oxy] dimethylsilane (1326 mg) 
in tetrah'ydrofuran (10 ml) cooled to -70°C , and this mixture was stirred 
at that temperature for 1 hour. A saturated aqueous ammonium chloride 
solution was further added, and the resulting mixture was warmed to room 
temperature. After water was added, the reaction mixture was extracted 

15 with ether. The ether layer was washed with saturated brine, dried over 
anhydrous magnesium sulfate, then filtered through silica gel. The 
filtrate was concentrated under reduced pressure. The obtained residue 
and the compound of Example B41 were treated in the same manner as in 
Example B42 to obtain the title compound. 

20 1 H-NMR(CDC1 3 ) 5 (ppm) : 0 . 07 ( 6H, s) , 0.90(9H, s) , 1.18(3H, 

d) ,2.70-2.80 (1H, m) , 3.47(1H, dd) , 3.70(1H, dd) , 4.65(2H, s) , 7.16(2H, 
d), 7.27(2H, d), 7.51(1H, dd) , 7.56(1H, d) , 7.64(1H, dd) , 7.81 (1H, d) , 
8.07(1H, d) , 8.49(1H, d) . 

25 Example B106 

4- [4- (1-Isoquinolylmethyl) phenyl] -2-methyl-3-butyn-l-ol 

The title compound was obtained by treating the compound of Example 
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B105 in the same manner as in Example B47. 

1 H»NMR(DMS0-d6) 8 (ppm) :1.11(3H, d) , 2 . 60-2 . 70 (1H, m) , 3.28(1H, d) ) 
3.44(1H, d) , 4.58(2H, s) , 4 . 85-4 . 90 ( 1H, m) , 7.23(4H, s) , 7.61(1H, dd) , 
7.70(1H, d), 7.71(1H, dd) , 7 . 93 (1H, *d) , 8.25(1H, d) , 8.42(1H, d) . 

Example B107 

l-{ [1- ( t-Butyl) -1, l-dimethylsilyl]oxy}-3-butyn-2-ol 



Ethynyl magnesium bromide in tetrahydrof uran (0.5 M, 90 ml) was 
added to anhydrous tetrahydrof uran (20 ml) cooled to -78 °C under nitrogen 
atmosphere. A solution of t-butyldimethylsiloxyacetaldehyde (6000 mg) 
in tetrahydrof uran (30 ml) was added dropwise, and thee resulting 
mixture was stirred at -78 °C for 45 minutes, warmed to room temperature, 
stirred for 1 hour 40 minutes, then cooled on ice. After a saturated 
aqueous ammonium chloride solution was added, the reaction mixture was 
extracted with ether, washed with water and saturated brine, dried over 
anhydrous magnesium sulfate, and then filtered through silica gel. The 
filtrate was concentrated under reduced pressure to give the title 
compound (8.55 g) . This compound was used in the following reaction 
without further purification. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.08 (6H, s) , 0.91(9H, s) , 2.43 (1H, d) , 
2. 60-2. 66 (1H, m) , 3 . 65-3 . 7 0 ( 1H, m) , 3 . 73-3 . 81 ( 1H, m) , 4.38-4 . 42 (1H, m) . 

Example B108 

l-{ [1- ( t-Butyl) -1, 1-dimethylsilyl] oxy} methyl) -2-propynyl acetate 



The title compound was obtained by treating the compound of Example 
B107 in the same manner as in Example B38. 
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1 H-NMR(CDC1 3 ) 5 (ppm) :0.08(6H, s) , 0.90(9H, s) , 2.11(3H, s) , 2.44 (lH,d), 
3.80-3.88 (2H, m) , 5 . 41-5 . 55 (1H, m) . 

Example B109 

5 4- [4- ( 1-Isoquinolylmethyl) phenyl ] -3-butyn-l, 2-diol 




The compound of Example B41 and the compound of Example B108 were 
treated in the same manner as in Example B42 to give the coupling product. 
The title compound was obtained by deprotecting the hydroxyl protecting 
10 group of the coupling product in the same manner as in Example B47. 

1 H-NMR(DMSO-d6) 6 (ppm) : 3 . 40-3 . 4 5 ( 1H, m) , 3 . 70-3 . 82 ( 1H, m) , 
4.30-4.35 (1H, m) , 4.63(2H, s) , 4.90(1H, t) , 5.46(1H, d) , 7 . 25-7 . 30 ( 4H, 
• m) , 7.62(1H, dd) , 7.71(1H, d) , 7.73(1H, dd) , 7.94(1H, d) , 8.28(1H, d) , 
8.43 (1H, d) . 

15 

Example B110 

l-{4-[2- (2,2-Dimethyl-l,3-dioxolan-4-yl) -1-ethynyl ] benzyl } - 
isoquinoline 




20 2, 2-Dimethoxypropane (0.36 ml), 10-camphorsulf onic acid (43 mg), 

and molecular sieves (4 A) were added to a solution of the compound of 
Example B109 (34 mg) in dimethylf ormamide (2 ml), and this reaction 
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mixture was stirred at 75°C for 9 hours. After an saturated aqueous 
sodium carbonate solution was added, the reaction mixture was extracted 
with ethyl acetate, washed with water, dried over anhydrous magnesium 
sulfate, and then concentrated under reduced pressure. The residue was 
5 purified by silica gel column chromatography to give the title compound 
(14 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) :1.40(3H, s) , 1.50(3H, s) , 3.97(1H, dd) , 4.21(1H, 
dd), 4.66(2H, s), 4.91(1H, dd) , 7.19(2H, d) , 7.32(2H, d) , 7.52(1H, dd) , 
7.65-7.78 (2H, m) , 8.08(1H, d) , 8.09(1H, d) , 8.49(1H, d) . 



l-{ [1- ( t-butyl) -1, l-dimethylsilyl]oxy}-3-butyn-2-ol (1687 mg) in 
methylene chloride (90 ml), and this mixture was stirred at room 
temperature for 1 hour. The methylene chloride layer was washed with 
a saturated aqueous sodium hydrogencarbonate solution and saturated 

20 brine, dried over anhydrous magnesium sulfate, then concentrated under 
reduced pressure to give the title compound (1962 mg) . This compound 
was used in the following reaction without further purification. 

1 H-NMR(DMSO-d6) 5 (ppm) :0.00 (6H, s), 0.81(9H, s) , 1 . 01-1 . 07 ( 3H, m) , 
1.10-1.20(1H, m), 1.18(3H, d) , 3 . 35-3 . 63 ( 4H, m) , 4 . 18-4 . 27 ( 1H, m) , 

25 4.74 (0.5H, q) , 4.81(0.5H, q) . 



Example Bill 

t-Butyl{ [2- (1-ethoxyethoxy) -3-butynyl] oxy }dimethylsilane 




15 mg) 



Ethyl vinyl ether (1.21ml) and pyridiniump-toluenesulf onate (317 
were added to a solution of 



Example B112 

l-{4- [4-{ [1- ( t-Butyl) -1, 1-dimethylsilyl] oxy} -3- (1-ethoxyethoxy) -1-b 
utynyl] benzyl } isoquinoline 
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The title compound was obtained by treating the compound of Example 
B41 and the compound of Example Bill in the same manner as in Example 
■B42. 

5 1 H-NMR(DMS0-d6) 8 (ppm) :0.00 (6H, s) , 0.80(9H, s) , 1 . 01-1 . 05 (3H, m) , 
1.19(3H, d), 3.39-3.70(4H, m) , 4.41(0.5H, t), 4.48(0.5H, t), 4.59(2H, 
s), 4.79(0.5H, q), 4.87(0.5H, q) , 7 . 20-7 . 30 ( 4H, m) , 7.58(1H, dd) , 
7.68(1H, d), 7.69(1H, dd) , 7.91(1H, d) , 8.24(1H, d) , 8.38(1H, d) . 

10 Example B113 

l-{ [1- ( t-Butyl) -1, 1-dimethylsilyl] oxy } 4- [4- ( 1-isoquinolyl- 
methyl ) phenyl ] -3-butyn-2-ol 




Pyridinium p-toluenesulf onate (486 mg) was added to a solution 
15 of the compound of Example B112 (474 mg) in methanol (15 ml) , and this 
reaction mixture was stirred at room temperature for 24 hours. After 
ethyl acetate was added, the reaction mixture was washed with a saturated 
aqueous sodium hydrogencarbonate solution and saturated brine, dried 
over anhydrous magnesium sulfate, and then concentrated under reduced 
20 pressure. The residue was purified by silica gel column chromatography 
to give the title compound (265 mg) . 
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1 H-NMR(DMS0-d6) 5 (ppm) :0.01(6H, s) , 0.82(9H, s) , 3 . 55-3 . 62 (2H, m) , 
4.30-4.39(lH, m) , 4.61(2H, s) , 5.51(1H, d) , 1 . 20-7 . 27 ( 4H, m) , 
7.50-7.63(lH, m), 7 . 67-7 . 74 (2H, m) , 7.92(1H, d) , 8.27(1H, d) , 8.41(1H, 
d) . 

Example B114 

1- ( t-Butyl) -1, l-dimethylsilyl{2-fluoro-4- [4- ( 1-isoquinolyl- 
methyl) phenyl] -3-butynyl } ether 




10 A solution of the compound of Example B113 (116 mg) in methylene 

chloride (2 ml) was added dropwise to a solution of (diethylamino) sulfur 
trifluoride (44 \xl) in methylene chloride (2 ml) cooled to -78 °C under 
nitrogen atmosphere . Upon stirring for 15 minutes, the reaction mixture 
was stirred at room temperature for another 8 hours. A saturated aqueous 

15 sodium hydrogencarbonate solution was added, the resulting reaction 
mixture was extracted with methylene chloride. The methylene chloride 
layer was washed with water, dried over anhydrous magnesium sulfate, 
and then concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography to give the title compound (42 mg) . 

20 1 H-NMR(CDC1 3 ) 5 (ppm) :0.10(6H, s) , 0.91(9H, s) , 3 . 83-4 . 00 (2H, m) , 

4.67(2H, s), 5.17(1H, ddd) , 7.22(2H, d) , 7.34(2H, d) , 7.53(1H, dd) , 
7.58(1H, d), 7.65(1H, dd) , 7.83(1H, d) , 8.08(1H, d) , 8.50(1H, d) . 

Example B115 

25 2-Fluoro-4- [4- ( 1-isoquinolylmethyl) phenyl] -3-butyn-l-ol 



123 




OH 



The title compound was obtained by treating the compound of Example 
B114 in the same manner as in Example B47. 

1 H-NMR(CDC1 3 ) 5 (ppm) :1.31(1H, brs) , 3 . 77-3 . 95 (2H,. m) , 4.67(2H, s) , 
5 5.35(1H, ddd), 7.22(2H, d) , 7.35(2H, d) , 7.53(1H, dd) , 7.58(1H, d) , 
• 7.65(1H, dd), 7.83(1H, d) , 8.07(1H, d) , 8.50 (1H, d) . 

Example B116 

1- (t-Butyl) -1, 1-dimethylsilyl {6- [4- (1-isoquinolylmethyl) - 
10 phenyl] -5-hexynyl } ether 




The title compound was obtained by treating the compound of Example 
B41 and t-butyl ( 5-hexynyloxy) dimethylsilane in the same manner as in 
Example B42. 

15 1 H-NMR(CDC1 3 ) 5 (ppm) : 0 . 04 ( 6H, s), 0.88(9H, s) , 1 . 55-1 . 70 (4H, m) , 
2.39(2H, t), 3.64(2H, t) , 4.65(2H, s) , 7.17(2H, d) , 7.27(2H, d) , 7.51(1H, 
dd), 7.55(1H, d), 7.64(1H, dd) , 7.82(1H, d) , 8.08(1H, d) , 8.49(1H, d) . 



Example B117 

20 6- [4- (1-Isoquinolylmethyl) phenyl] -5-hexyn-l-ol 
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The title compound was obtained by treating the compound of Example 
B116 in the same manner as in Example B47. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 60-1 . 80 (4H, m) , 2.42(2H, t) , 3.69(2H, t) , 
5 4.65(2H, s) , 7.17 (2H, d) , 7.27 (2H, d) , 7.52 (1H, dd) , 7.57 (1H, d) , 7.64(1H, 
dd), 7.81(1H, d) , 8.08(1H, d) , 8.49(1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

10 Example B118 

6- [4- (1-Isoquinolylmethyl) phenyl] -1-hexanol 




Treating the compound of Example B117 in the same manner as in 
Example B43, the obtained residue was separated and purified by LC-MS 
15 [eluent : an acetonitrile solution containing 0 . 1% trif luoroacetic acid: 
an aqueous solution containing 0.1% trif luoroacetic acid = 1:99 to 
100: 0/20-minute cycle, flow rate: 20 ml/minute, column: YMC Combiprep 
ODS-AM, 20 mm Ox 50 mm (long)] to give the title compound. 
MS m/z (ESI:MH + ) : 320.2 

20 



Example B119 

2- (4-Pentynyloxy) tetrahydro-2H-pyran 
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The title compound was obtained by treating 4-pentyn-l-ol in the 
same manner as in Example B91. 

1 H-NMR(CDC1 3 ) 6 (ppm) : 1 . 50-1 . 90 ( 8H, m) , 1.95(1H, t) , 2 . 30-2 . 35 ( 2H, m) , 
5 3.46-3.54 (2H, m) , 3 . 80-3 . 90 (2H, m) , 4.60(1H, dd) . 

Example B120 

l-{4- [5- (Tetrahydro-2H-2-pyranyloxy) -1-pentynyl] benzyl } - 
isoquinoline 



The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B119 in the same manner as in Example 
B42. 



X H-NMR (CDCI3) 5 (ppm) :1.49-1.90(8H, m) , 2.49(2H, t) , 3 . 47-3 . 54 ( 2H, m) , 
15 3.82-3. 90(2H, m) , 4.60(1H, dd) , 4.65(2H, s) , 7.17(2H, d) , 7.27(2H, d) , 
7.52(1H, dd), 7.58(1H / d) , 7.64(1H, dd) , 7.82(1H, d) , 8.09(lH f d) , 
8.49(1H, d) . 




Example B121 

20 5- [4- ( 1- I soquinolylmethyl) phenyl] -4-pentyn-l-ol 
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The title compound was obtained by treating the compound of Example 
B120 in the same manner as in Example B47. 

X H-NMR (CDCI3) 5 (ppm) : 1 . 80-1 . 88 (2H, m) , 2.51(2H, t) , 3.80(2H, t) , 
4.65(2H, s), 7.18(2H, d) , 7.29(2H, d), 7.52(1H, dd) , 7.58(1H, d) , 7.65(1H, 
5 dd), 7.82(1H, d), 8.09(1H, d) , 8.49(1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 

Example B122 

10 5- [4- (1-Isoquinolylmethyl) phenyl] -4-pentynylcyanide 




The title compound was obtained by treating the compound of Example 
B41 and 5-cyano-l-pentyne in the same manner as in Example B42. 
1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 85-1. 98 (2H, m) , 2 . 40-2 . 60 ( 4H, m) , 4.66(2H, s) , 
15 7.20(2H, d), 7.28(2H, d) , 7.53(1H, dd) , 7.58(1H, d) , 7.65(1H, dd) , 
7.83(1H, d) , 8.09(1H, d) , 8.50(1H, d) . 

Example B123 

1- [4- (3-Methyl-l-butynyl)benzyl] isoquinoline 



20 




The title compound was obtained by treating the compound of Example 
B41 and 3-methyl-l-butyne in the same manner as in Example B42. 

1 H-NMR (CDCI3) 8 (ppm) : 1 . 23 ( 6H, d) , 2 . 70-2 . 78 ( 1H, m) , 4.65(2H, s), 
7.18(2H, d), 7.28(2H, d) , 7.51(1H, dd) , 7.58(1H, d) , 7.64(1H, dd) , 
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7.82(1H, d), 8.08(1H, d) , 8.50(1H, d) . 



Example B124 

1- [4- (5-Methyl-l-hexynyl) benzyl] isoquinoline 



5 




The title compound was obtained by treating the compound of Example 
B41 and 5-methyl-l-hexyne in the same manner as in Example B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.91(6H, d) , 1.47(2H, dt), 1 . 68-1 . 77 (1H, m) , 
2.37 (2H, t), 4.65(2H, s) , 7.17 (2H, d) , 7.28 (2H, d) , 7.52 (1H, dd) , 7.57 (1H, 
10 d), 7.64(1H, dd), 7.81(1H, d) , 8.09(1H, d) , 8.49(1H, d) . 

Example B125 
4-Pentynamide 



ammonium hydrogencarbonate (5905 mg) were added to a solution of 
4-pentynoic acid (2446 mg) in chloroform (75 ml), and this reaction 
mixture was stirred at room temperature for 17.5 hours. The reaction 
mixture was filtered through celite and concentrated under reduced 
20 pressure. The residue was purified by silica gel column chromatography 
to give, the title compound (249 mg) . 



1 H-NMR(DMSO-d6) 5 (ppm) :2.21 (2H, t) , 2 . 29-2 . 33 (2H, m) , 2.73(1H, t) , 
6.78-6.88 (1H, m) , 7 . 28-7 . 38 ( 1H, m) . 




O 



15 



l-Ethoxycarbonyl-2-ethoxy-l, 2-dihydroquinoline ( 6775 mg) and 



25 



Example B12 6 

5- [4- ( 1 -I soquinolylmethyl) phenyl] -4-pentynamide 
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O 



The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B125 in the same manner as in Example 
B42. 

5 1 H-NMR(DMS0-d6) 5 (ppm) : 2 . 51 ( 2H, t) , 2.85(2H, t) , 3.70(2H, brs) , 

4.59(2H, s), 7.05 (2H, d) , 7.23 (2H, d) , 7.61(1H, dd) , 7.70 (1H, d) , 7.72 (1H, 
dd), 7.94(1H, d), 8.30(1H, d) , 8.43(1H, d) . 

Example B127 
10 t-Butyl 4-pentynoate 




Benzyltriethylammonium chloride (5.92 g) , potassium carbonate 
(93.4 g) , and t-butyl bromide (143 ml) were added to a solution of 
4-pentynoic acid (2550 mg) in N, N-dimethylacetamide (230 ml), and this 

15 reaction mixture was stirred at 55°C for 24 hours. After water was added, 
the reaction mixture was extracted with ethyl acetate, washed with water, 
dried over anhydrous magnesium chloride, and then filtered through 
silica gel. The filtrate was concentrated under reduced pressure to 
give the title compound (2 . 10 g) . This compound was used in the following 

20 reaction without further purification. 

1 H-NMR(CDC1 3 ) 5 (ppm) :1.46(9H, s) , 1 . 96-1 . 97 ( 1H, m) , 2 . 45-2 . 47 ( 4H, m) . 

Example B128 

t-Butyl 5- [4- (1-isoquinolylmethyl) phenyl] -4-pentynoate 
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The title compound was obtained by treating the compound of Example 
B41 and the compound of Example B127 in the same manner as in Example 
B42. 

5 1 H-NMR (CDCI3) 5 (ppm) :1.45(9H, s) , 2.49(2H, t) , 2.64(2H, t), 4.64(2H, 
s), 7.21(2H, d), 7.26(2H, d) , 7.52(1H, dd) , 7.57(1H, d) , 7.64(1H, dd) , 
7.82(1H, d), 8.09(1H, d) , 8.49(1H, d) . 

Example B129 

10 5- [4- ( 1-Isoquinolylmethyl) phenyl] -4-pentynoic acid 




O 



Treating the compound of Example B12 8 in the same manner as in 
Example B69, the obtained residue was separated and purified by LC-MS 
[eluent : an acetonitrile solution containing 0 . 1% trif luoroacetic acid: 
15 an aqueous solution containing 0.1% trif luoroacetic acid = 1:99 to 
100 : 0/20-minute cycle, flow rate: 20 ml/minute, column: YMC Combiprep 
ODS-AM, 20 mm Ox 50 mm (long)] to give the title compound. 

MS m/z(ESI:MH + ) :316.1 

20 The following compounds were synthesized as follows. That is, 

the title compound was obtained by reacting the compound of Example B41 
with various reactants described below, according to Example B33. The 
various reactants are acrylamide, N, N-dimethylacrylamide, t-butyl 
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acrylate, and methyl vinyl sulfone. Furthermore, the coupling product 
obtained in this manner was subjected to either the reduction according 
to Example B39 or the deprotection of t-butyl ester according to Example 
B40, or both. The resulting product was purified by silica gel column 
5 chromatography or by LC-MS [eluent: an acetonitrile solution containing 
0.1% trif luoroacetic acid:, an aqueous solution, containing 0.1% 
trif luoroacetic acid = 1:99 to 100 : 0/20-minute cycle, flow rate: 20 
ml/minute, column: YMC Combiprep ODS-AM, 20 mm <Px 50 mm (long)]. 

10 Example B130 

(E) -3- [4- (1-isoquinolylmethyl) phenyl] -2-propenamide 




MS m/z (ESI:MH + ) :289.3 

15 Example B131 

3- [4- (1-Isoquinolylmethyl) phenyl] -2-propanamide 




MS m/z(ESI:MH + ) :291.2 

20 Example B132 

N, N-dimethyl- (E) - 3- [4- ( 1-isoquinolylmethyl) phenyl] -2-propenamide 
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MS m/z (ESI:MH + ) :317.3 
Example B133 

5 N, N-dimethyl-3- [4- (1-isoquinolylmethyl) phenyl ] propanamide 




O 

MS m/z (ESI:MH + ) :319.1 
Example B134 

10 t-Butyl (E) -3- [4- ( 1-isoquinolylmethyl) phenyl] -2-propenoate 




1 H-NMR(CDC1 3 ) 5 (ppm) :1.51(9H, s) , 4.68(2H, s) , 6.28(1H, d) , 7.27(2H, 
d), 7.39(2H, d), 7.49-7.60(3H, m) , 7.65(1H, dd) , 7.82(1H, d) , 8.11(1H, 
d) , 8.50 (1H, d) . 

15 

Example B135 

(£) -3- [4- (1-isoquinolylmethyl) phenyl] -2-propenoic acid 
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MS m/z (ESI:MH + ) :290.2 
Example B136 

5 t-Butyl 3- [4- (1-isoquinolylmethyl) phenyl] propanoate 




1 H-NMR (CDCI3) 5 (ppm) : 1 . 37 ( 9H, s) , 2.47(2H, t) , 2.83(2H, t) , 4.64(2H, 
s), 7.07(2H, d), 7.19(2H, d) , 7.52(1H, dd) , 7.56(1H, d) , 7.63(1H, dd) , 
7.8K1H, d) , 8.14(1H, d) , 8.49(1H, d) . 

10 

Example B137 

3- [4- (1-Isoquinolylmethyl) phenyl] propanoic acid 




Example B138 

(£) -2- [4- (1-isoquinolylmethyl) phenyl] -1-ethenyl methylsulf one 
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MS m/z (ESI:MH + ) :324.1 
Example B139 

5 1- { 4- [2- (Methylsulf onyl) ethyl] benzyl } isoquinoline 




MS m/z (ESI:MH + ) :326.1 
Example B140 

10 2-Benzoyl-6, 7-dimethoxy-l, 2-dihydro-l-isoquinolinecarbonitrile 



An aqueous potassium cyanide (1.0 g, 16 mmol) solution (2.3 ml) 
and benzoyl chloride (1.1 ml, 9.5 mmol) were added to a solution of 
6, 7-dimethoxyisoquinoline (1.0 g, 5.3 mmol), which was synthesized 

15 according to Tetrahedron, 37 (23), 3977 (1981), in methylene chloride 
(6.0 ml), and this reaction mixture was stirred while heating under 
reflux for 2 hours . The reaction mixture was cooled to room temperature, 
filtered through celite, and washed with methylene chloride and water. 
After the obtained filtrate was separated, the methylene chloride layer 

20 was washed successively with water, 2 N hydrochloric acid, water, and 
2 N sodium hydroxide, dried over anhydrous magnesium sulfate, and then 
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concentrated under reduced pressure . The residue was purified by silica 
gel column chromatography to give the title compound (57 3 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :3.92 (3H, s) , 3.94(3H, s) , 5.99(1H, d) , 
6.51-6.55 (2H, m) , 6.73(1H, s), 6.85(1H, s) , 7 . 45-7 . 49 (2H, m) r 
5 7.53-7.56(lH, m) , 7 . 58-7 . 61 (2H, m) 

Example B141 

1- (4-Butylbenzyl) -6, 7-dimethoxyisoquinoline 




10 The title compound was obtained by treating the compound of Example 

B14 0 and the compound of Example Bl in the same manner as in Example 
B2. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.90(3H, t) , 1 . 27-1 . 36 (2H, m) , 1 . 51-1 . 58 (2H, m) , 
2.54(2H, t), 3.88(3H, s) , 4.01(3H, s) , 4.57(2H, s) , 7.05(1H, s) , 7.07(2H, 
15 d), 7.19(2H, d), 7.32(1H, s) , 7.43(1H, d) , 8.37(1H, d) 

Example B142 

1- (3-Methoxyphenyl) -2-nitro-l-ethanol 
OH 



(37 mmol) was dissolved in 15 ml of water) was added dropwise to a solution 
of /n-anisaldehyde (5.0 g, 37 mmol) and nitromethane (4.0 ml, 73 mmol) 
in methanol (50 ml) keeping the temperature of the solution at not higher 
than 30°C. The reaction mixture was then stirred at room temperature 
25 for 4 hours. Upon cooling on ice, an aqueous acetic acid solution 

(glacial acetic acid (37 mmol) was dissolved in 250 ml of water) was 
added, the resulting reaction mixture was extracted with ethyl acetate. 




20 



An aqueous sodium hydroxide solution (1.5 g of sodium hydroxide 
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The ethyl acetate layer was washed successively with water and a 5% 
aqueous sodium hydrogencarbonate solution, dried over anhydrous 
magnesium sulfate, then concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography to give the 
5 title compound (6.09 g) . 

1 H-NMR (CDCI3) 5 (ppm) :3.83(3H, s) , 4.52(1H, dd) , 4.61(1H, dd) , 
4.76-4.78 (1H, m) , 5 . 44-5 . 48 ( 1H, m) , 6.90(1H, dd) , 6 . 96-6 . 98 (2H, m) , 
7.25-7.34 (1H, m) 

10 Example B143 

2-Amino-l- (3-methoxyphenyl) -1-ethanol 
OH 



Palladium-carbon (10%, 0.64 g) and ammonium formate (4.8 g) were 
added to a mixed solution of the compound of Example B142 (3.0 g, 15 

15 mmol) in tetrahydrof uran (43 ml) and methanol (43 ml), and this mixture 
was stirred at room temperature for 18 hours. The catalyst was removed 
by filtration, the filtrate was diluted with ether, precipitates were 
removed by filtration, and the obtained filtrate was concentrated to 
give the title compound ( 1 . 82 g) . This compound was used in the following 

20 reaction without further purification. 

Example B14 4 

2- (4-Butylphenyl) acetic acid 



of 4-n-butylbenzyl alcohol (9.6 g, 59 mmol) in ether (120 ml), and this 
mixture was stirred at room temperature for 2 hours. The solvent was 
removed under reduced pressure, and excess thionyl chloride was removed 
by azeotropic distillation with benzene. The residue was dissolved in 
30 dimethyl sulfoxide (50 ml), sodium cyanide (86 g, 1.8 mol) and 





. 25 



Thionyl chloride (4.7 ml, 66 mmol) was added dropwise to a solution 
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n-tetrabutylammonium iodide (2.2g, 5. 9 mmol) were added to this solution, 
and the resulting mixture was stirred at room temperature for 16 hours. 
Water was added, and this mixture was extracted with ethyl acetate. The 
ethyl acetate layer was washed successively with water and saturated 
5 brine, dried over anhydrous magnesium sulfate, and then concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography to give ii-butylphenylacetonitrile (8.2 g) as a yellow 
oil. Next, concentrated sulfuric acid (48 ml) was added dropwise to 
water (58 ml), this solution was cooled to 50°C, and 

10 n-Butylphenylacetonitrile (8.2 g) obtained above was added dropwise to 
the solution. The resulting mixture was stirred while heating under 
reflux for 16 hours. Upon cooling to room temperature, the precipitated 
crystals were collected by filtration, washed with water, and dissolved 
in a 0.1 N aqueous sodium hydroxide solution (200 ml) . Norit (5 g) was 

15 added, and this mixture was stirred and refluxed for 2 hours. After 
Norit was removed by filtration through celite, the filtrate was cooled 
to room temperature and acidified with 1 N hydrochloric acid to 
precipitate crystals. The precipitated crystals were collected by 
filtration, washed with water, and dried to give the title compound (3.5 

20 g). 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.93(3H, t) , 1 . 30-1 . 40 (2H, m) , 1 . 53-1 . 62 (2H, m) , 
2.59(2H, t), 3.62(2H, s), 7.15(2H, d) , 7.20(2H, d) 

The OH of the carboxyl group was not observed in the NMR spectrum. 

25 Example B14 5 

N- [2-Hydroxy-2- ( 3-methoxyphenyl ) ethyl] -2- (4-butylphenyl) - 
acetamide 




Thionyl chloride (0.76 ml, 10 mmol) was added to a solution of 
30 the compound of Example B14 4 (1.0 g, 5.2 mmol) in benzene (10 ml) , and 
the mixture was stirred under reflux for 2 hours. Upon concentration, 
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excess thionyl chloride was removed by azeotropic distillation with 
benzene. The obtained residue and the compound of Example B143 (0.87 
g, 5.2mmol) were dissolved in ether (5 ml), an aqueous sodium hydroxide 
solution (0.21 g of sodium hydroxide was dissolved in 4.2 ml of water) 
5 was added thereto, and the mixture was stirred vigorously at room 
temperature for 30 minutes. The ether layer was separated and 
concentrated under reduced pressure to give the title compound (600 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.94(3H, t) , 1 . 31-1 . 40 (2H, m) , 1 . 57-1 . 63 ( 2H, m) , 
2.60(2H, m), 3 . 30-3 . 37 ( 1H, m) , 3.56(2H, s) , 3 . 60-3 . 66 ( 1H, m) , 3.80(3H, 
10 s), 3.81(1H, d), 4.79-4.8M1H, m) , 6 . 80-6 . 89 ( 3H, m) , 7.10(2H, d) , 
7.16(2H, d), 7.20-7.25(lH, m) 

Example B14 6 

1- (4-Butylbenzyl) -6-methoxyisoquinoline 




Phosphorus oxychloride (1.6 ml) was added to a solution of the 
compound of Example B145 (600 mg, 1.7 mmol) in acetonitrile (15 ml), 
and the mixture was stirred under reflux for 1 hour 30 minutes. The 
mixture was cooled on ice, made alkaline with a 5% aqueous sodium 
20 hydrogencarbonate solution, extracted with ethyl acetate, dried over 
anhydrous magnesium sulfate, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (82 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 ( 2H, m) , 1 . 50-1 . 58 ( 2H, m) , 
25 2.53(2H, t) , 3.92(3H, s) , 4.57(2H, s) , 7 . 05-7 . 07 (3H, m) , 7 . 13-7 . 18 ( 3H, 
m), 7.45(1H, d), 8.06(1H, d) , 8.41(1H, d) 

Example 147 

1- (4-Butylbenzyl) -6-isoquinolinol 
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A 47% hydrobromic acid solution was added to the compound of 
Example B146 (82 mg) , and the mixture was stirred under reflux for 19 
hours. The mixture was concentrated under reduced pressure, water was 
5 added, and the resulting mixture was neutralized with sodium carbonate 
to precipitate crystals. The obtained crystals were collected by 
filtration, washed with water, and then dried to give the title compound 
(74 mg) . 

1 H-NMR(CD 3 OD) 8 (ppm) :0.89(3H, t) , 1.25-1.34 (2H, m) , 1.4 9-1.57 (2H, m) , 
10 2.52(2H, t), 4.63(2H, s) , 7 . 03-7 . 13 ( 6H, m) , 7.49(1H, d) , 8.10(1H, d) , 
8.18(1H, d) 

Example B148 

1- (4-Butylbenzyl) -6-propoxyisoquinoline 




Silver carbonate (40 mg, 0.14 mmol) was added to a solution of 
the compound of Example B147 (20 mg, 0.069 mmol) and 1-iodopropane (0.4 
ml, 4.1 mmol) in toluene (1.0 ml) , and the mixture was stirred in the 
dark at 50°C for 4 hours. Upon cooling to room temperature, the mixture 
20 was filtered through celite and washed with a mixed solution of toluene 
and methanol (9:1). The obtained filtrate was concentrated under 
reduced pressure, and the resulting residue was purified by silica gel 
column chromatography to give the title compound (13 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 0.90 (3H, t) , 1.08(3H, t), 1 . 30-1 . 33 (2H, m) , 
25 1.51-1.57 (2H, m) , 1 . 86-1 . 91 (2H, m) , 2.54(2H, t) , 4.05(2H, t) , 4.58(2H, 
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s), 7.05-7.07 (3H, m) , 7 . 14-7 . 18 ( 3H, m) , 7 . 43-7 . 44 ( 1H, m) , 8 . 05-8 . 07 ( 1H, 
m) , 8.40-8.41 (1H, m) 

Example B14 9 

5 1- (4-Butylbenzyl) -6- (2-piperidinoethoxy ) isoquinoline 




The title compound was obtained in the same manner as in Example 

148. 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.89(3H, t) , 1 . 26-1 . 36 (2H, m) , 1 . 4 6-1 . 57 ( 8H, m) , 
10 2.50-2.54 (6H, m) , 2 . 83-2 . 86 (2H, m) , 4.23(2H, t) , 4.56(2H, s) , 
7.04-7.06(3H, m) , 7 . 13-7 . 17 (3H, m) , 7.43(1H, d) , 8.04(1H, d) , 8.40(1H, 
d) 

Example B150 

15 N- ( { [1- (4-butylbenzyl) -6-isoquinolyl] oxy}ethyl) -N, W-dimethyl- 
amine 




The title compound was obtained in the same manner as in Example 

148. 

20 1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 26-1 . 36 (2H, m) , 1 . 49-1 . 57 (2H, m) , 
2.37(6H, s), 2.52(2H, t) , 2.80(2H, t) , 4.19(2H, t) , 4.57(2H, s) , 
7.04-7.06(3H, m) , 7 . 15-7 . 19 (3H, m) , 7.43(1H, d) , 8.05(1H, d) , 8.40(1H, 
d) 

25 Example B151 
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2-Benzoyl-7-methoxy-l, 2-dihydro-l-isoquinolinecarbonitrile 




NCOPh 



CN 



The title compound was obtained by treating 7-methoxyisoquinoline, 
which was synthesized according to Tetrahedron, 27, 1253 (1971) , in the 
5 same manner as in Example B140. 

1 H-NMR(CDC1 3 ) 5 (ppm) :3.87 (3H, s) , 6.03(1H, brd) , 6 . 56-6 . 54 (2H, m) , 
6.90(1H, s), 6.95(1H, dd) , 7.17(1H, d) , 7 . 46-7 . 50 (2H, m) , 7 . 54-7 . 62 ( 3H, 
m) 

10 Example B152 

1- (4-Butylbenzyl) -7-methoxyisoquinoline 



The title compound was obtained by treating the compound of Example 
Bl and the compound of Example B151 in the same manner as in Example 



1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.56-1.58 (2H, m) , 
2.55(2H, t), 3.82(3H, s) , 4.59(2H, s) , 7.07(2H, d) , 7.20(2H, d) , 
7.26-7.29(lH, m) , 7.35(1H, d) , 7.49(1H, d) , 7.70(1H, d) , 8 . 38-8 . 40 ( 1H, 
m) 




15 



B2. 



20 



Example B153 

1- (4-Bromobenzyl) -7-methoxyisoquinoline 
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The title compound was obtained by treating the compound of Example 
B31 and the compound of Example B151 in the same manner as in Example 



1 H-NMR(CDC1 3 ) 5 (ppm) :3.84 (3H, s) , 4.57(2H, s) , 7 . 14-7 . 16 (2H, m) , 
5 7.26(1H, s), 7.29-7.32 (1H, m) , 7 . 37-7 . 39 (2H, m) , 7.51(1H, d) , 7.73(1H, 
d), 8.39(1H, d) 

Example B154 

1- (4-Butylbenzyl) -7-isoquinolinol 




The title compound was obtained by treating the compound of Example 
B152 in the same manner as in Example B147. 

1 H-NMR(DMSO-d 6 ) 5 (ppm)*: 0 . 83 (3H, t) , 1 . 21-1 . 2 6 (2H, m) , 1 . 44-1. 48 (2H, 
m), 4.68(2H, s) , 7.11(2H, d) , 7.18(2H, d) , 7 . 59-7 . 62 (2H, m) , 
15 8.10-8.17 (2H, m) , 8.38(1H, d) , 10.9(1H, brs) 

(The two methylene protons of the butyl group overlapped with the DMSO 
signal and could not be observed.) 

Example B155 

20 1- (4-Butylbenzyl) -7-isoquinolyl trif luoromethanesulf onate 



4-Nitrophenol triflate (0.72 g, 2.7 mmol) , which was synthesized 
according to J. Org. Chem., 64, 7638 (1999), and potassium carbonate 
(1.1 g, 8.1 mmol) were added to a solution of the compound of Example 
25 B154 (1.0 g, 2.7 mmol) in dimethylf ormamide (30 ml), and the mixture 



B2. 




Fv F 
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was stirred at room temperature for 2 hours. After water was added, 
the resulting mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with 1 N sodium hydroxide and saturated brine, 
dried over magnesium sulfate, and then concentrated under reduced 
5 pressure. The residue was purified by silica gel column chromatography 
to give the title compound (1.0 g) . 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.90(3H, t) , 1.27-1.37 (2H, m) , 1 . 51-1 . 59 (2H, m) , 
2.54(2H, t), 5.10(2H, s) , 6.38(1H, s) , 6.95(2H, d) , 7.04(2H, d) , 7.44(1H, 
d), 7.55(1H, d) , 7.75(1H, d) , 8.45(1H, d) 

0 

Example B156 

1- (4-Butylbenzyl) -7-isoquinolinecarbonitrile 




Zinc cyanide (215 mg, 1.8 mmol), 

15 tetrakis (triphenylphosphine) palladium (41 mg, 0.035 mmol), and lithium 
chloride (120 mg, 2.8 mmol) were added to a solution of the compound 
of Example B155 (400 mg, 0.95 mmol) in dimethylf ormamide (2 ml) under 
nitrogen atmosphere, and the mixture was stirred at 120°C for 2 hours. 
After cooling to room temperature, saturated sodium hydrogencarbonate 
20 was added, and the resulting mixture was extracted with ethyl acetate. 
The ethyl acetate layer was washed with saturated brine, dried over 
anhydrous magnesium sulfate, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (71 mg) . 

25 1 H-NMR(CDC1 3 ) 8 (ppm) :0.89(3H, t) , 1 . 26-1 . 35 (2H, m) , 1 . 47-1 . 55 (2H, m) , 
2.50(2H, t), 4.91(2H, s), 6.97(2H, d) , 7.07(2H, d) , 7 . 28-7 . 31 ( 1H, m) , 
7.42(1H, d) , 7.5K1H, d) , 7.74(1H, d) , 8.34(1H, d) 



Example B157 
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1- (4-Butylbenzyl) -7- [2- (1, 1, 1-trimethylsilyl) -1-ethynyl] - 
isoquinoline 




Palladium acetate (11 mg, 0.047 mmol), 

5 1, V -bis (diphenylphosphino) ferrocene (72 mg, 0.13 mmol), and lithium 
chloride (25 mg, 0.59 mmol) were added to a solution of the compound 
of Example B155 (100 mg, 0.24 mmol) and trimethylsilylacetylene (65 |4,1, 
0.47 mmol) in dimethylf ormamide (3.0 ml), and the reaction system was 
purged with nitrogen. Triethylamine (59 |al, 0.43 mmol) and copper 

10 iodide (2 mg, 0.018 mmol) were added, and the resulting mixture was 
stirred at 80°C for 21 hours, then cooled to room temperature. After 
water and ethyl acetate were added for partition, the ethyl acetate 
layer was washed with water, dried over anhydrous magnesium sulfate, 
and then concentrated under reduced pressure. The residue was purified 

15 by silica gel column chromatography to give the title compound (7.0 mg) . 
1 H-NMR(CDC1 3 ) 5 (ppm) : 0 . 28-0 . 32 ( 9H, m) , 0.92 (3H, t) , 1.32-1.38 (2H, m) , 
1.54-1.57 (2H, m), 2.57(2H, t) , 4.63(2H, s) , 7.10(2H, d) , 7.20(2H, d) , 
7.52(1H, d) , 7.67-7.69(lH, m) , 7.75(1H, d) , 8.34(1H, d) , 8.51(1H, d) 

20 Example B158 

1- (4-Butylbenzyl) -7- (1-ethynyl) isoquinoline 




Potassium carbonate (13 mg, 0.094 mmol) was added to a solution 
of the compound of Example B157 (6mg, 0.016 mmol) in methanol (1.0 ml) , 
25 and the mixture was stirred at room temperature for 1 hour. Upon 
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concentration under reduced pressure, the obtained residue was purified 
by silica gel column chromatography to give the title compound (3.0 mg) . 

'H-NMRtCDCls) 5 (ppm) :0.91(3H, t) , 1 . 29-1 . 38 (2H, m) , 1 . 52-1 . 57 (2H, m) , 
2.55(2H, t), 3.19(1H, s) , 4.62(2H, s) , 7.09(2H, d) , 7.20(2H, d) , 7.53(1H, 
5 d), 7.67-7.69(lH, m) , 7.77(1H, d) , 8.36(1H, s) , 8.52(1H, d) 

Example B159 

1- (4-Butylbenzyl) -7-ethylisoquinoline 




10 Palladium-carbon (10%, 5.0 mg) was added to a solution of the 

compound of Example B158 (2.0 mg) in tetrahydrof uran (2.0 ml) , and the 
mixture was stirred at room temperature under nitrogen atmosphere (1 
atm) for 1 hour . The catalyst was removed by filtration, and the filtrate 
was concentrated. The residue was purified by silica gel column 

15 chromatography to give the title compound (0.21 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) :0.89 (6H, t) , 1.25-1.32 (2H, m) , 1.4 8-1.57 (2H, m) , 
2.53(2H, t), 2.80(2H, q) , 4.62(2H, s) , 7.06(2H, d) , 7.20(2H, d) , 
7.49-7.52(2H, m) , 7.73(1H, d) , 7.95(1H, s) , 8.43(1H, d) 

20 Example B160 

1- (4-Butylbenzyl) -7- [4- ( tetrahydro-2tf-2-pyranyloxy ) -1-butynyl] -isoq 
uinoline 




Palladium acetate (11 mg, 0.047 mmol), 

25 1, 1' -bis (diphenylphosphino) ferrocene (72 mg, 0.13 mmol), and lithium 
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chloride (25 mg, 0,59 mmol) were added to a solution of the compound 
of Example B155 (100 mg, 0.24 mmol) and 

2- (3-butynyloxy) tetrahydro-2H-pyran (73 mg, 0.47 mmol) in 
dimethylf ormamide (3.0 ml), and the system was purged with nitrogen. 
5 Furthermore, triethylamine (59 0.43 mmol) and copper iodide (2 mg, 
0.018 mmol) were added, and the resulting mixture w as stirred at 80 °C 
for 24 hours. The mixture was cooled to room temperature, water was 
added, and the resulting mixture was extracted with ethyl acetate. The 
ethyl acetate layer was washed with water, dried over anhydrous magnesium 
10 sulfate, and then concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography to give the title compound 
(25 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.90(3H, t), .1 . 28-1 . 38 (2H, m) , 1 . 52-1 . 67 ( 6H, m) , 
1.72-1.79 (1H, m) , 1 . 7 9-1 . 88 ( 1H, m) , 2.54(2H, t) , 2.78(2H, t) , 
15 3.53-3.56(lH, m) , 3 . 66-3 . 72 ( 1H, m) , 3 . 91-3 . 99 ( 2H, m) , 4.60(2H, s) , 
4.71-4.73(1H, m), 7.08(2H, d) , 7.19(2H, d) , 7.50(1H, d) , 7 . 59-7 . 62 ( 1H, 
m) , 7.72(1H, d) , 8.24(1H, s) , 8.4.8(.1H, d) 

Example B161 

20 4- [1- (4-Butylbenzyl) -7-isoquinolyl] -3-butyn-l-ol 




The title compound was obtained by treating the compound of Example 
B160 in the same manner as in Example B29. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 39 (2H, m) , 1 . 51-1 . 57 (2H, m) , 
25 1.83(1H, brs), 2.55(2H, t) , 2.75(2H, t) , 3 . 84-3 . 89 (2H, m) , 4.60(2H, s), 
7.08(2H, d), 7.18(2H, d) , 7.50(1H, d) , 7 . 60-7 . 62 ( 1H, m) , 7.73(1H, d) , 
8.25(1H, s), 8.48(1H, d) 



Example B162 
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4- [1- (4-Butylbenzyl) -7-isoquinolyl] -1-butanol 




The title compound was obtained by treating the compound of Example 
B161 in the same manner as in Example B30. 

5 1 H-NMR(CDC1 3 ) 6 (ppm) :0.89(3H, t) , 1 .28-1 . 36 (2H, m) , 1 . 50-1 . 59 ( 4H, m) , 
1. 67-1.77 (3H, m) , 2.53(2H, t) , 2.79(2H, t) , 3.63(2H, t) , 4.62(2H, s), 
7.06(2H, d), 7.18(2H, d) , 7 . 47-7 . 52 (2H, m) , 7.73(1H, d) , 7.92(1H, s) , 
8.43(1H, d) 

10 Example B163 

1- (4-Butylbenzyl) -7-propoxyisoquinoline 



The title compound was obtained by treating the compound of Example 
B154 in the same manner as in Example B148. 



15 1 H-NMR(CDC1 3 ) 8 (ppm) :0.90(3H, t) , 1.05(3H, t) , 1 . 27-1 . 36 (2H, m) , 

1.50-1.56(2H, m) , 1.76-1. 84 (2H, m) , 2.53(2H, t) , 3.92(2H, t) , 4.58(2H, 
s), 7.06(2H, d) , 7.19(2H, d) , 7 . 26-7 . 29 ( 1H, m) , 7.34(1H, d) , 7.48(1H, 
d), 7.70(1H, d) , 8.38(1H, d) 




20 Example B164 

1- (4-Butylbenzyl) -7- ( 2-piperidinoethoxy) isoquinoline 
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The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR(CDC1 3 ) 6 (ppm) :0.89(3H, t) , 1.27-1. 36 (2H, m) , 1 . 43-1 . 58 ( 4H, m) , 
5 1.61-1.69(4H, m) , 2 . 51-2 . 55 ( 6H, m) , 2.79(2H, t), 4.11(2H, t) , 4.57(2H, 
s), 7.06(2H, d) , 7.18(2H, d) , 7 . 28-7 . 30 ( 1H, m) , 7.36(1H, d) , 7.48(1H, 
d), 7.70(1H, d) , 8.38(1H, d) 

Example B165 

10 N- (2-{ [1- (4-butylbenzyl) -7-isoquinolyl] oxy}ethyl) -N, N-dimethyl- 
amine 




The title compound was obtained in the same manner as in Example 

B148. 

. 15 1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.50-1.57 (2H, m) , 
2.35(6H, s), 2.53(2H, t) , 2.75(2H, t) , 4.06(2H, t) , 4.58(2H, s) , 7.06(2H, 
d), 7.18(2H, d) , 7.30-7.33(lH, m) , 7.36(1H, d) , 7.48(1H, d) , 7.70(1H, 
d), 8.39(1H, d) 
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Example B166 

1- (4-Butylbenzyl) -7-isoquinolyl- (2-morpholinoethyl) ether 
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The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR (CDCI3) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1 . 50-1 . 58 (2H, m) , 
5 2.51-2.58 (6H, m) , 2.81(2H, t) , 3.75(4H, t) , 4.11(2H, t), 4.58(2H, s) , 
7.06(2H, d), 7.17(2H, d) , 7 . 28-7 . 31 ( 1H, m) , 7.35(1H, d) , 7.49(1H, d) , 
7.71(1H, d) , 8.39(1H, d) 

Example B167 

10 7- (Benzyloxy) -1- (4-butylbenzyl) isoquinoline 




The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.50-1.54 (2H, m) , 
15 2.54(2H, t), 4.54(2H, s) , 5.06(2H, s) , 7.05(2H, d) , 7.14(2H, d) , 
7.34-7.43(7H, m) , 7.49(1H, d) , 7.72(1H, d) , 8.39(1H, d) 

Example B168 

1- (4-Butylbenzyl) -7- (2-pyridylmethoxy) isoquinoline 




The title compound was obtained in the same manner as in Example 
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B148. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.4 9-1.57 (2H, m) , 
2.52(2H, t), 4.51(2H, s) , 5.25(2H, s) , 7.02(2H, d) , 7.14(2H, d) , 
7.24-7.27 (1H', m) , 7.40(1H, dd) , 7 . 47-7 . 50 ( 3H, m) , 7 . 68-7 . 72 ( 1H, d) , 
5 7.74(1H, d) , 8.39(1H, d) , 8 . 64-8 . 66 ( 1H, m) 

Example B169 

1- (4-Butylbenzyl) -7- ( 3-pyridylmethoxy ) isoquinoline 




The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR(CDC1 3 ) d (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.50-1.58 (2H, m) , 
2.54(2H, t), 4.57(2H, s) , 5.06(2H, s) , 7.07(2H, d) , 7.15(2H, d) , 
7.31-7.36(2H, m) , 7.42(1H, d) , 7.51(1H, d) , 7 . 74-7 . 76 (2H, m) , 8.42(1H, 
d), 8. 61-8. 62 (1H, m) , 8 . 69-8 . 70 ( 1H, m) 

Example B170 

1- (4-Butylbenzyl) -7- ( 4-pyridylmethoxy) isoquinoline 




20 The title compound was obtained in the same manner as in Example 

B148. 

X H-NMR (CDCI3) 6 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1 . 50-1 . 56 (2H, m) , 
2.54(2H, t), 4.53(2H, s) , 5.09(2H, s) , 7.04(2H, d) , 7.09(2H, d) , 
7.33-7.39(4H, m) , 7.51(1H, d) , 7.76(1H, d) , 8.41(1H, d) , 8 . 63-8 . 64 (2H, 
25 m) 
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Example B171 

1- (4-Butylbenzyl) -7- [ (2-methoxybenzyl) pxy] isoquinoline 




5 The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR(CDC1 3 ) 6 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.50-1.57 (2H, m) , 
2.53(2H, t), 3.82(3H, s) , 4.52(2H, s) , 5.04(2H, s) , 6. 88-6 . 91 (1H, m) , 
6.99-7.02 (2H, m), 7.05(2H, d) , 7.14(2H, d) , 7.32(1H, t), 7.36(1H, dd) , 
10 7.43(1H, d), 7.48(1H, d) , 7.72(1H, d) , 8.39(1H, d) 

Example B172 

1- ( 4-Butylbenzyl) -7- [ ( 3-methoxybenzyl ) oxy] isoquinoline 




15 The title compound was obtained in the same manner as in Example 

B148. 

^-NMRCCDCls) 5 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1 . 50-1 . 56 (2H, m) , 
2.53(2H, t), 3.90(3H, s) , 4.53(2H, s) , 5.16(2H, s), 6 . 93-6 . 98 (2H, m) , 
7.03(2H, d), 7.15(2H, d) , 7 . 30-7 . 35 (1H, m) , 7.37(1H, dd) , 7. 41-7.43 (1H, 
20 m), 7.47(1H, d) , 7.51(1H, d) , 7.71(1H, d) , 8.37(1H, d) 

Example B173 

1- (4-Butylbenzyl) -7- [ (4-methoxybenzyl) oxy] isoquinoline 
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The title compound was obtained in the same manner as in Example 

B148 . 

1 H-NMR (CDCI3) 5 (ppm) :0.89(3H, t) , 1.27-1.37 (2H, m) , 1.51-1.57 (2H, m) , 
5 2.54 (2H, t), 3.83(3H, s) , 4.55(2H, s) , 4.99(2H, s) , 6.93(2H, d) , 7.06(2H, 
d), 7.15(2H, d), 7.32-7.36(3H, m) , 7.44(1H, d) , 7.48(1H, d) , 7.71(1H, 
d) , 8.38(1H, d) 

Example B174 

10 7- (1, 3-Benzodioxol-5-ylmethoxy) -1- (4-butylbenzyl) isoquinoline 




The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.8 9(3H, t) , 1.27-1.37 (2H, m) , 1.51-1.57 (2H, m) , 
15 2.54 (2H, t), 4.55(2H, s) , 4.95(2H, s) , 5.98(2H, s) , 6.82(1H, d) , 6.88(1H, 
dd), 6.92(1H, d) , 7.06(2H, d) , 7.15(2H, d) , 7.33(1H, dd) , 7.42(1H, d) , 
7.48(1H, d) , 7.72(1H, d) , 8.39(1H, d) 

Example B175 

20 1- (4-Butylbenzyl) -7- [ (2-nitrobenzyl) oxy] isoquinoline 
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The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.87 (3H, t) , 1.26-1.34 (2H, m) , 1 . 48-1 . 56 (2H, m) , 
2.51(2H, t), 4.53(2H, s) , 5.49(2H, s) , 7.03(2H, d) , 7.14(2H, d) , 7.40(1H, 
5 dd) , 7.430-7.434 (1H, m) , 7 . 45-7 . 49 ( 1H, m) , 7.51(1H, d) , 7 . 64-7 . 68 ( 1H, 
m) , 7.76(1H, d) , 7 . 85-7 . 87 ( 1H, m) , 8 . 22-8 . 24 ( 1H, d) , 8.41(1H, d) 

Example B176 

1- (4-Butylbenzyl) -7- [ (3-nitrobenzyl) oxy] isoquinoline 
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The title compound was obtained in the same manner as in Example 

B148. 

^-NMRlCDC.la) 5 (ppm) :0.89(3H, t) , 1.27-1.36 (2H, m) , 1 . 50-1 . 56 ( 2H, m) , 
2.54(2H, t), 4.55(2H, s) , 5.14(2H, s) , 7.05(2H, d) , 7.11(2H, d) , 
15 7.37-7.40 (2H, m) , 7.51(1H, d) , 7 . 55-7 . 59 ( 1H, m) , 7 . 73-7 . 78 (2H, m) , 
8.19-8.22(1H, m) , ' 8 . 32-8 . 33 ( 1H, m) , 8.42(1H, d) 

Example B177 

1- (4-Butylbenzyl) -7- (phenethyloxy ) isoquinoline 




The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR (CDCI3) 8 (ppm) :0.89(3H, t) , 1 . 26-1 . 36 (2H, m) , 1 . 4 9-1 . 57 ( 2H, m) , 
2.52(2H, t), 3.10(2H, t) , 4.18(2H, t) , 4.56(2H, s) , 7.04(2H, d) , 7.16(2H, 
25 d), 7.26-7.28 (4H, m) , 7 . 33-7 . 35 ( 3H, m) , 7.48(1H, d) , 7.70(1H, d) , 
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8.38-8.39 (1H, m) 
Example B178 

1- (4-Butylbenzyl) -7- (3-phenylpropoxy) isoquinoline 



5 




The title compound was obtained in the same manner as in Example 

B148. 

1 H-NMR (CDCI3) 6 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.49-1.57 (2H, m) , 
2.09-2.15(2H, m) , 2.52(2H, t) , 2.82(2H, t) , 3.97(2H, t) , 4.55(2H, s), 
10 7.04(2H, d) , 7.16(2H, d) , 7 .20-7.23 (3H, m) , 7 . 27-7 . 33 ( 4H, m) , 7.48(1H, 
d), 7.70(1H, d) , 8.38(1H, d) 

Example B179 

1- (4-Butylbenzyl) -7- (2-cyclohexylethoxy) isoquinoline 




The title compound was obtained in the same manner as in Example 

B148. 

^-NMRfCDCls) 6 (ppm) :0.89(3H, t) , 0 . 94-1 . 02 (2H, m) , 1 . 17-1 . 36 ( 4H, m) , 
1.36-1.57 (4H, m) , 1 . 65-1 . 76 (7H, m) , 2.53(2H, t) , 3.98(2H, t) , 4.58(2H, 
20 s), 7.06(2H, d), 7.19(2H, d) , 7 . 25-7 . 28 ( 1H, m) , 7.33(1H, d) , 7.47(1H, 
d), 7.69(1H, d), 8.37(1H, d) 

Example B180 

6-Benzoyl-5, 6-dihydro [1, 3] dioxolo [4, 5-g] isoquinoline-5- 
25 carbonitrile 
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The title compound was obtained by treating 
[1, 3] dioxolo [4, 5-g] isoquinoline in the same manner as in Example B140. 
1 H-NMR (CDCI3) 6 (ppm) :5.94-5.96(lH, m) , 6.03(1H, d) , 6.04 (1H, d) , 
5 6.47-6.54 (2H, m) , 6.70(1H, s) , 6.83(1H, s) , 7 . 45-7 . 49 (2H, m) , 
7.54-7.62 (3H, m) 

Example B181 

5- (4-Butylbenzyl) [1, 3] dioxolo [4 , 5-g] isoquinoline 




The title compound was obtained by treating the compound of Example 
B180 and the compound of Example Bl in the same manner as in Example 
B2. 

1 H-NMR(CDC1 3 ) 8 (ppm) :0.90 (3H, t) , 1.28-1.37 (2H, m) , 1.51-1.57 (2H, m) , 
15 2.54(2H, t), 4.50(2H, s) , 6.05(2H, s) , 7 . 05-7 . 07 ( 3H, m) , 7.16(2H, d) , 
7.38 (7.40 (2H, m) , 8.35(1H, d) 



Example B182 

2 -Benzoyl- 6-bromo-l, 2-dihydro-l-isoquinolinecarbonitrile 




20 CN 

The title compound was obtained by treating 6-bromoisoquinoline, 
which was synthesized according to J. Am. Chem. Soc. , 183 (1942), in 
the same manner as in Example B140. 

1 H-NMR(CDC1 3 ) 6 (ppm) :6.01(1H, d) , 6.53(1H, brs) , 6.70(1H, brd) , 
25 7.24(1H, d), 7.33(1H, d) , 7 . 47-7 . 51 ( 3H, m) , 7.56(3H, m) 
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Example B183 

6-Bromo-l- ( 4-butylbenzyl ) isoquinoline 




5 The title compound was obtained by treating the compound of Example 

B182 and the compound of Example Bl in the same manner as in Example 
B2. 

X H-NMR (CDCI3) 6 (ppm) :0.89(3H, t) , 1 . 27-1 . 36 (2H, m) , 1.50-1.58 (2H, m) , 
2.53(2H, t), 4.60(2H, s) , 7.06(2H, d) , 7.15(2H, d) , 7.46(1H, d) , 7.59(1H, 
10 q), 7.98(1H, d) , 8.02(1H, d) , 8.51(1H, d) 

Example B184 

A mixture of 2-benzoyl-5-bromo-l , 2-dihydro-l-isoquinoline- 
carbonitrile and 2-benzoyl-7-bromo-l, 2-dihydro-l-isoquinoline- 
15 carbonitrile 



Br 




CN CN 



The title compounds were obtained by treating 5- or 
7-bromoisoquinoline, which was synthesized according to J. Am. Chem. 
Soc, 61, 183 (1939), in the same manner as in Example B140 . The obtained 
20 compounds were used in the following reaction without separation and 
purification. 



Example B185 

7-Bromo-l- (4-butylbenzyl) isoquinoline 



The title compound was obtained by treating the compound of Example 
B18 4 and the compound of Example Bl in the same manner as in Example 
B2. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.90(3H, t) , 1 . 28-1 . 37 (2H, m) , 1 . 51-1 . 58 (2H, m) , 
2.55(2H,'t), 4.58(2H, s), 7.09(2H, d) , 7.18(2H, d) , 7 . 51-7 . 53 ( 1H, m) , 
7.69-7.70(2H, m) , 8 . 33-8 . 34 ( 1H, m) , 8.52(1H, d) 

Example B186 

5-Benzoyl-4, 5-dihydrothieno [3, 2-c] pyridine-4-carbonitrile 




CN 



The title compound was obtained by treating thieno [3, 2-c] pyridine, 
synthesized according to J. HeterocycT. Chem., 30, 183 (1993), in the 
same manner as in Example B140. 

1 H-NMR(CDC1 3 ) 5 (ppm) :6.05(1H, d) , 6.57(1H, brd) , 6.66(1H, s) , 7.07(1H, 
d) , 7.32(1H, d), 7.46-7.50 (2H, m) , 1 . 54-7 . 62 ( 3H, m) 

Example B187 

4- (4-Butylbenzyl) thieno [3, 2-c] pyridine 




The title compound was obtained by treating the compound of Example 
B18 6 and the compound of Example Bl in the same manner as in Example 
B2. 
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^-NMRfCDCls) 5 (ppm) :0.90(3H, t) , 1.27-1.37 (2H, m) , 1 . 51-1 . 59 ( 2H, m) , 
2.54(2H, t), 4.47(2H, s) , 7.07(2H, d) , 7.19(2H, d) , 7.42(1H, d) , 7.47(1H, 
dd), 7.68(1H / d), 8.41(1H, d) 

Example B188 

4- (4-Methoxybenzyl) thieno [3, 2-c] pyridine 




The title compound was obtained by treating the compound of Example 
B186 and 4-methoxybenzyl chloride in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) :3.75(3H, s) , 4.44(2H, s) , 6 . 79-6 . 82 (2H, m) , 
7.19-7.22 (2H, m) , 7.43(1H, d) , 7.46(1H, dd) , 7.68(1H, d) , 8.41 (1H, d) 

Example B18 9 

4- (Thieno [3, 2-c] pyridin-4-ylmethyl) phenyl trif luoromethane- 
sulfonate 




A solution of boron tribromide in methylene chloride (1.0 M, 10 
ml, 10 mmol) was added dropwise to a solution of the compound of Example 
B188 (510 mg, 2.0 mmol) in methylene chloride (10 ml) cooled to 0°C , 
and this reaction mixture was stirred at that temperature for 1.5 hours. 
The reaction mixture was made weakly alkaline by addition of a saturated 
aqueous sodium hydrogencarbonate solution, extracted with ethyl acetate, 
dried over anhydrous magnesium sulfate, and then concentrated under 
reduced pressure. The obtained residue was dissolved in pyridine, and 
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the resulting solution was cooled to 0°C. After 
trif luoromethanesulf onic anhydride (0.34 ml, 2.1 mmol) was added 
dropwise thereto, the mixture was stirred at that temperature for 2 hours, 
poured on ice, extracted with ethyl acetate, dried over anhydrous 
5 magnesium sulfate, and then concentrated under reduced pressure. The 
residue was purified by silica gel chromatography to give the title 
compound (312 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) : 4 . 52 (2H, s) , 7 . 16-7 . 18 (2H, m) , 7.36(2H, m) , 
7.43-7.44 (1H, m) , 7.49(1H, d) , 7.73(1H, d) , 8.42(1H, d) 

10 

Example B190 

4- (4-Bromobenzyl) thieno [3, 2-c]pyridine 




The title compound was obtained by treating the compound of Example 
15 B18 6 and the compound of Example B31 in the same manner as in Example 
B2. 

1 H-NMR(CDC1 3 ) 5 (ppm) :4.45(2H, s) , 7 . 14-7 . 16 (2H, m) , 7 . 37-7 . 39 (2H, m) , 
7.41-7.43 (1H, m) , 7.45(1H, d) , 7.71(1H, d) , 8.41(1H, d) 

20 Example B191 

4- (4-Bromo-2-f luorobenzyl) thieno [3, 2-c] pyridine 




The title compound was obtained by treating the compound of Example 
B186 and 4-bromo-2-f luorobenzyl bromide in the same manner as in Example 
25 B2. 
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1 H-NMR(CDC1 3 ) 5 (ppm) :4.46(2H, s), 7.11(1H, t) , 1 . 15-7 . 18 (1H, m) , 
7.22-7.25(lH, m) , 7.47(1H, d) , 7.49(1H / d) , 7.71(1H, d) , 8.41(1H, d) 

Example B192 

5 4- {4- [4- (Tetrahydro-2H-2-pyranyloxy) -1-butynyl ] benzyl } thieno [ 3 , 2-c] 
pyridine 




The title compound was obtained by treating the compound of Example 
B189 and 2- ( 3-butynyloxy ) tetrahydro-2tf-pyran in the same manner as in 
10 Example B42. 

X H-NMR (CDCI3) 8 (ppm) :1.40-1.90 (6H, m) , 2.69(2H, t) , 3 . 45-3 . 65 (2H, m) , 
3.78-3. 95(2H, m) , 4.48(2H, s) , 4 . 66-4 . 69 ( 1H, m) , 7.18(2H, d) , 7.27(2H, 
d), 7.41(1H, d), 7.44(1H, d) , 7.70(1H, d) , 8.41(1H, d) . 

15 Example B193 

4- [4- (Thieno [3, 2-c] pyridin-4-ylmethyl) phenyl] -3-butyn-l-ol 




The title compound was obtained by treating the compound of Example 
B192 in the same manner as in Example B47. 
20 1 H-NMR(CDC1 3 ) 5 (ppm) :2.67(2H, t), 3.79(2H / t) , 4.50(2H, s) , 7.20(2H, 
d), 7.32(2H, d), 7.41(1H, d) , 7.44(1H / d) , 7.71(1H, d) , 8.42(1H, d) . 

The proton of the hydroxyl group was not observed in the NMR 
spectrum. 
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Example B194 

6-Benzoyl-6, 7-dihydrothieno [2, 3-c] pyridine-7-carbonitrile 




GN 



5 The title compound was obtained by treating thieno [2, 3-c] pyridine, 

which was synthesized according to J. Heterocycl. Chem. , 30, 183 (1993), 
in the same manner as in Example B140. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 6.07 (1H, d) , 6.56 (1H, brd) , 6.75 (1H, s) , 6. 97 (1H, 
d), 7.37(1H, d), 7.46-7.51 (2H, m) , 7 . 54-7 . 64 ( 3H, m) 

0 

Example B195 

7- (4-Butylbenzyl) thieno [2, 3-c]pyridine 




The title compound was obtained by treating the compound of Example 
15 B194 and the compound of Example Bl in the same manner as in Example 
B2. 

1 H-NMR(CDC1 3 ) 5 (ppm) :0.90(3H / t) , 1 . 28-1 . 37 (2H, m) , 1 . 51-1 . 59 (2H, m) , 
2.55(2H, t), 4.40(2H, s) , 7.09(2H, d) , 7.28(2H, d)., 7.34(1H, d) , 7.57(1H, 
d) , 7.62(1H, d), 8.47(1H, d) 

20 

Example B196 

7- (4-Methoxybenzyl) thieno [2, 3-c] pyridine 
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The title compound was obtained by treating the compound of Example 
B194 and 4-methoxybenzyl chloride in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 5 (ppm) :3.76(3H, s) , 4.38(2H, s) , 6. 81-6. 83 (2H, m) , 
7.28-7.30(2H, m) , 7.35(1H, d) , 7.57(1H, d) , 7.62(1H, d) , 8.47(1H, d) 

Example B197 

4- (Thieno [2, 3-c] pyridin-7-ylmethyl ) phenyl trif luoromethane- 
sulf onate 




10 The title compound was obtained by treating the compound of Example 

B196 in the same manner as in Example B189. 

1 H-NMR (CDCI3) 5 (ppm) :4.44 (2H, s) , 1 . 17-7 . 19 (2H, m) , 7 . 38-7 . 40 (1H, m) , 
7.44-7.46(2H, m) , 7.61(1H, d) , 7 . 65-7 . 67 ( 1H, m) , 8 . 47-8 . 49 (1H, m) 

15 Example B198 

7- (4-Bromobenzyl) thieno [2, 3-c] pyridine 




The title compound was obtained by treating the compound of Example 
B194 and the compound of Example B31 in the same manner as in Example 
20 B2. 

1 H-NMR (CDCI3) 5 (ppm) : 4.37 (2H, s) , 1 . 23-7 . 25 (2H, m) , 7.37(1H, d) , 
7.39-7.4M2H, m) , 7.59(1H, d) , 1 . 63-7 . 65 ( 1H, m) , 8.47(1H, d) 



Example B199 
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7- (4-Bromo-2-f luorobenzyl) thieno [2, 3-c] pyridine 




The title compound was obtained by treating the compound of Example 
B194 and 4-bromo-2-f luorobenzyl bromide in the same manner as in Example 
5 B2. 

1 H-NMR(CDC1 3 ) 8 (ppm) : 4 . 40-4 . 41 (2H, m) , 7 . 12-7 . 20 (2H, m) , 
7. 23-7. 26 (1H, m) , 7 . 37-7 . 39 ( 1H, m) , 7 . 59-7 . 62 ( 1H, m) , 7 . 65-7 . 67 ( 1H, m) , 
8.45-8.47 (1H, m) 

10 Example B200 

7-{4- [4- (Tetrahydro-2H-2-pyranyloxy) -l-butynyl]benzyl}thieno[2, 3-c] 
pyridine 




The title compound was obtained by treating the compound of Example 
15 B197 and 2- (3-butynyloxy) tetrahydro-2H-pyran in the same manner as in 
Example B42. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1 . 50-1 . 90 ( 6H, m) , 2.69(2H, t) , 3 . 49-3 . 54 ( 1H, m) , 
3.58-3. 65 (1H, m) , 3 . 85-3 . 95 (2H, m) , 4.41(2H, s), 4.68(1H, t) , 
7.26-7.3K4H, m) , 7.36(1H, d) , 7.58(1H, d) , 7.63(1H, d) , 8.47(1H, d) . 

20 



Example B201 

4- [4- (Thieno [2, 3-c] pyridin-7-ylmethyl) phenyl] -3-butyn-l-ol 
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The title compound was obtained by treating the compound of Example 
B200 in the same manner as in Example B47. 

1 H-NMR(CDC1 3 ) 5 (ppm) :1.99(1H, brs), 2.67(2H, t) , 3.7 9(2H / t) , 4.42 (2H, 
5 s), 7.27-7.34 (4H, m) , 7.36(1H, d) , 7.59(1H, d) , 7.64(1H, d) , 8.47(1H, 
d) . 

Example B202 

2-Chloro-3- (methoxymethoxy ) pyridine 



Sodium hydride (66%, 633 mg, 17.4 mmol) was added to an ice-cooled 
solution of 2-chloro-3-hydroxypyridine (2.05 g, 15.8 mmol) in 
tetrahydrofuran (30 ml) under nitrogen atmosphere, and this reaction 
mixture was stirred at that temperature for 15 minutes. Chloromethyl 

15 methyl ether (1.32 ml, 17.4 mmol) was added, and the resulting reaction 
mixture was stirred at that temperature for 30 minutes, then at room 
temperature for another 2 hours. After water was added, the reaction 
mixture was extracted with ethyl acetate, washed with saturated brine, 
and then concentrated under reduced pressure. The residue was purified 

20 by silica gel column chromatography to give the title compound (2.44 

g). 

1 H-NMR (CDCI3) 8 (ppm) : 3.53(3H, s) , 5.28 (2H, s), 7.19 (1H, dd) , 7.49 (1H, 
dd) , 8.06(1H, dd) 

25 Example B203 

2-Chloro-4-iodo-3- (methoxymethoxy) pyridine 
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A solution of the compound of Example B202 (1.40 g, 8.06 mmol) 
in diethyl ether (8 ml) was added dropwise to a solution of 1.51 M 
t-butyllithium-n-pentane solution (8.01ml, 12.1 mmol) in diethyl ether 
5 (15 ml) cooled to -78°C under nitrogen atmosphere, and the reaction 
mixture was stirred at that temperature for 15 minutes. After iodine 
(3.07 g, 12.1 mmol) was added, the reaction mixture was gradually warmed 
to room temperature . An aqueous sodium thiosulf ate solution was further 
added, and the diethyl ether layer was separated, washed with saturated 
10 brine, and then concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography to give the title compound 
(356 mg) . 



1 H-NMR(CDC1 3 ) 6 (ppm) : 3.73 (3H, s) , 5.22 (2H, s) , 7. 69 (1H, d) , 7. 80 (1H, 

d) 



Trimethylsilylacetylene (28.3 pi, 0.201 mmol) and triethylamine 
20 (59.8 pi, 0.429 mmol) were added to a solution of the compound of Example 
B203 (36.6 mg, 0.143 mmol), tetrakis ( triphenylphosphine) palladium 
(16.5 mg, 0.0143 mmol), and copper(I) iodide (2.7 mg, 0.014 mmol) in 



4 hours. After allowing the mixture to cool to room temperature, water 
25 was added thereto, and the resulting mixture was extracted with ethyl 
acetate, washed with saturated brine, and then concentrated under 
reduced pressure. The residue was dissolved in methanol (5 ml), 
potassium carbonate (100 mg, 0.724 mmol) was added thereto, and the 
resulting mixture was stirred at room temperature for 1 hour. After 



15 



Example B204 

7-Chlorofuro [2, 3-c] pyridine 




dimethylf ormamide (1.5 ml) 



and this mixture was stirred at 50°C for 
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water was added, the mixture was extracted with diethyl ether, washed 
with saturated brine, and then concentrated under reduced pressure . The 
residue was purified by silica gel column chromatography to give the 
title compound (5.5 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 6.89(1H, d) , 7.51(1H, d) , 7.83(1H, d) , 8.21(1H, 
d). 

Example B205 

4-Butylbenzylmagnesium chloride 
CIMg^Y^l 



A mixed solution of the compound of Example Bl (1.04 g, 5.69mmol), 
magnesium (761 mg, 31.3 mmol) , and a catalytic amount of 
1, 2-dibromoethane in diethyl ether (11 ml) was initiated by heating under 
reflux. After the heat source was removed, a solution of the compound 
of Example Bl (4.16 g, 22.8 mmol) in diethyl ether (60 ml) was added 
dropwise to the reaction mixture at a rate that maintains gentle reflux, 
and the mixture was heated under reflux for 30 minutes. The mixture 
was then allowed to cool to room temperature to give the title compound 
as a 0.4 M solution in diethyl ether. This solution was used in the 
following reaction as it is. 
Example B206 

7- (4-Butylbenzyl) f uro [2, 3-c] pyridine 



The compound of Example B205 (300 \xl, 0.1 mmol) was added to a 
solution of the compound of Example B204 (5.0 mg, 0.033 mmol) and 
[1/ 1' ~bis (diphenylphosphino) ferrocene] dichloronickel (II) (4.5 mg, 
0.0065 mmol) in tetrahydrof uran (1 ml), and the mixture was stirred at 
50 °C for 1 hour. After allowing the mixture to cool to room temperature, 
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ethyl acetate was added thereto. The resulting mixture was washed with 
a saturated aqueous ammonium chloride solution and saturated brine, then 
concentrated under reduced pressure. The residue was purified by 
NH-silica gel column chromatography to give the title compound (2.9mg) . 
5 1 H-NMR(CDC1 3 ) 5 (ppm) : 0.89(3H, t) , 1 . 29-1 . 35 (2H, m) , 1 . 50-1 . 58 (2H, m) , 
2.54 (2H, t), 4.40(2H, s) , 6.78(1H, d) , 7.08(2H, d) , 7.30(2H, d) , 7.40(1H, 
d), 7.72(1H / d), 8.34(1H, d) 

Example B207 

10 7- (4-Butylbenzyl) -IH-pyrrolo [2, 3-c]pyridine 




The compound of Example B205 (800 \xl, 0.3 mmol) was added to a 
solution of 1-chloropyrrolopyridine (19.4 mg, 0.127 mmol), which was 
synthesized from 2-chloro-3-aminopyridine according to the method of 

15 H07-165, 708A, and dichloro (diphenylphosphinopropane) nickel (6.9 mg, 
0.013 mmol) in tetrahydrof uran (1ml) under ice-cooling, and the mixture 
was stirred while heating under reflux for 4 hours,. After allowing the 
mixture to cool to room temperature, ethyl acetate was added thereto. 
The resulting mixture was washed with a saturated aqueous ammonium 

20 chloride solution and saturated brine, then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (7.1 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 0.91(3H, t), 1 . 31-1 . 37 (2H, m) , 1 . 55-1 . 59 (2H, m) , 
2.58(2H, t), 4.44(2H, s) , 6.50(1H, d) , 7.12(2H, d) , 7.18(1H, d) , 7.22(2H, 
25 d) , 7.45(1H, d) , 8.21(1H, d) 

The NH proton was not observed in the NMR spectrum. 



Example B208 

4- (4-Butylbenzyl) -1-imidazo [4 , 5- c] pyridine 
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The compound of Example B205 (3.45 ml, 1.38 mmol) was added to 
a solution of 1-chloroimidazopyridine (88.6 mg, 0.577 mmol), which was 
synthesized from 4-amino-2-chloropyridine according to the method 
5 described in J. Heterocycl. Chem. , 2, 196 (1965), and 
dichloro (diphenylphosphinopropane) nickel (31.3 mg, 0.0577 mmol) in 
tetrahydrofuran (2 ml) , and the mixture was stirred while heating under 
reflux for 2 hours. After allowing the mixture to cool to room 
temperature, ethyl acetate was added thereto. The resulting mixture 
10 was filtered through silica gel and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography to give 
the title compound (64.2 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) : 0.86(3H, t) , 1 . 23-1 . 32 (2H, m) , 1 . 44-1 . 52 (2H, m) , 
2.47(2H, t), 4.56(2H, s) , 7.02(2H, d) , 7.19(2H, d) , 7.34(1H, d) , 8.00(1H, 
15 s), 8.25-8.27 (1H, m) 

The NH proton was not observed in the NMR spectrum. 

Example B209 
4-Bromo-l-isoquinolinol 
Br 



Bromine (1.78 ml, 34.5 mmol) was added to an ice-cooled solution 
of 1-hydroxyisoquinoline (5.01 g, 34.5 mmol) in acetic acid (50 ml), 
and this reaction mixture was stirred at room temperature for 2 hours. 
Water, ethyl acetate, and tetrahydrofuran were added, and the resulting 
25 reaction mixture was filtered through filter paper. The organic layer 
was washed with saturated brine and concentrated under reduced pressure . 



20 
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The residue was recrystallized from ethyl acetate and hexane to give 
the title compound (6.19 g) . 

1 H-NMR (DMS0-d6) 6 (ppm) : 7.56(1H, s) , 7 . 59-7 . 63 ( 1H, m) , 7 . 76-7 . 78 (1H, 
m), 7.84-7.89(lH, m) , 8 . 23-8 . 26 ( 1H, m) , 11.59(1H, br s) 

5 

Example B210 

1, 4-Dibromoisoquinoline 



Br 




Br 



A mixed solution of the compound of Example B209 (1.40 g, 8.06 
10 mmol) and phosphorus tribromide (6 ml) was stirred at 150°C for 1 hour, 
and then heated under reflux for another 1 hour. The reaction mixture 
was allowed to cool to room temperature, poured on ice, then warmed to 
room temperature. Ethyl acetate was added, and the resulting mixture 
was washed with saturated brine and concentrated under reduced pressure . 
15 The residue was purified by silica gel column chromatography to give 
the title compound (845 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 7 . 76-7 . 80 ( 1H, m) , 7 . 8 6-7 . 90 ( 1H, m) , S.19(1H, d) , 
8.31-8.34 (1H, m) , 8.48(1H, s) 

20 Example B211 

4-Bromo-l- (4-butylbenzyl) isoquinoline 

Br 




The compound of Example B205 (2.5ml, lmmol) was added to a solution 
of the compound of Example B210 (200 mg, 0.697 mmol) and 
25 [1, 1' -bis (diphenylphosphino) ferrocene] dichloronickel (II) (75. 6 mg, 
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0.139 mmol) in tetrahydrof uran (2 ml), and the mixture was stirred at 
room temperature for 30 minutes. After ethyl acetate was added, the 
resulting mixture was washed successively with a saturated aqueous 
ammonium chloride solution, a saturated aqueous sodium 
5 hydrogencarbonate solution, and saturated brine, then concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (98 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) : 0.89(3H, t) , 1.29-1.34 (2H, m) , 1 . 51-1. 60 (2H, m) , 
2.53(2H, t), 4.59(2H, s) , 7.06(2H, d) , 7.16(2H, d) , 7 . 57-7 . 61 ( 1H, m) , 
10 7.73-7.77 (1H, m) , 8 . 15-8 . 19 ( 2H, m) , 8.69(1H, s) 

Example B212 

1- (4-Butylbenzyl) -5, 6, 7, 8-tetrahydroisoquinoline 




15 The compound of Example B211 (13.0 mg, 0.0367 mmol) was dissolved 

in a mixed solution of ethyl acetate and methanol (1:1, 1 ml), 10% 
palladium-carbon (containing 50% water, 13 mg) was added, and the mixture 
was stirred at room temperature under hydrogen atmosphere at atmospheric 
pressure for 12 hours. After purging the reaction system with nitrogen, 

20 the catalyst was removed by filtration through celite. The obtained 
filtrate was concentrated under reduced pressure to give the title 
compound (8.8 mg) . 

1 H-NMR(CDC1 3 ) 6 (ppm) : 0.90(3H, t) , 1 . 28-1 . 38 (2H, m) , 1 . 52-1 . 59 (2H, m) , 
1.74-1.82(4H, m), 2.55(2H, t) , 2.66(2H, t) , 2.81(2H, t) , 4.26(2H, s) , 
25 7.07-7.15(5H, m) , 8.32(1H, d) 



Example B213 

1- [2- (Phenyl) benzyl] isoquinoline 
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The title compound was obtained by treating 2-phenylbenzyl bromide 
instead of n-butylbenzyl chloride in the same manner as in Example B2 . 
1 H-NMR(CDC1 3 ) 8 (ppm) :4.62(2H, s) , 7.05(lH f d) , 7.16(1H, dd) , 
5 7.22-7.50 (8H, m) , 7.52(1H, d) , 7.58(1H, dd) , 7.65(1H, d) , 7.76(1H, d) , 
8.47(1H, d) . 

Example B214 

1- [4-Fluoro-2- (trif luoromethyl ) benzyl ] isoquinoline 




The title compound was obtained by treating 
4-f luoro-2- (trif luoromethyl) benzyl methanesulf onate instead of 
n-butylbenzyl chloride in the same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 6 (ppm) :4.83(2H, s) , 6.87(1H, dd) , 7.01(1H, ddd) , 7.43(1H, 
15 dd), 7.54(lH f dd), 7.61(1H, d) , 7.67(1H / dd) , 7.85.(1H, d) , 7.96(1H, d) , 
8.49(1H, d) . 

Example B215 

1, 3-Benzodioxoyl-4-yl- ( 1-isoquinolyl ) methanol 



171 



The title compound was obtained by 

treat ing2, 3-methylenedioxybenzaldehyde in the same manner as in Example 
B82. 

1 H-NMR(CDC1 3 ) 5 (ppm) : 5 . 97-5 . 99 ( 1H, m) , 6.09(1H, brs), 6 . 20-6 . 40 ( 1H, 
5 m) , 6.54-6.60(2H, m) , 6 . 65-6 . 70 (2H, m) , 7.52(1H, dd) , 7.63(1H, d) , 
7.64(1H, dd), 7.84(1H, d) , 8.04(1H, d) , 8.53(1H, d) . 

Example B216 

1, 3-Benzodioxoyl-4-yl- (l-isoquinolyl)methyl acetate 



The title compound was obtained by treating the compound of Example 
B215 in the same manner as in Example B38. 

1 H-NMR(CDC1 3 ) 8 (ppm) :2.23(3H, s) , 5.98-6.02 (2H, m) , 6 . 74-6 . 79 ( 1H, m) , 
6.90-6.93(lH, m), 7 . 15-7 . 19 ( 1H, m) , 7 . 23-7 . 28 (1H, m) , 7.58(1H, dd) , 
15 7.60(1H, d), 7.66(1H, dd) , 7.83(1H, d) , 8.28(1H, d) , 8.57(1H, d) . 

Example B217 

1- (1, 3-Benzodioxoyl-4-ylmethyl) isoquinoline 



20 The title compound was obtained by treating the compound of Example 

B216 in the same manner as in Example B39. 

1 H-NMR(CDC1 3 ) 6 (ppm) :4.62(2H, s) , 6.02(2H, s), 6 . 64-6 . 7 0 ( 3H, m) , 
7.57(1H, dd), 7.58(1H, d) , 7.66(1H, dd) , 7.83(1H, d) , 8.23(1H, d) , 
8.50(1H, d) . 





25 
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Example B218 

1- (1-Naphthylmethyl) isoquinoline 




The title compound was obtained by treating 
5 1- (chloromethyl) naphthalene instead of n-butylbenzyl chloride in the 
same manner as in Example B2 . 

1 H-NMR(CDC1 3 ) 8 (ppm) : 5.13 (2H, s) , 6.96(1H, d) , 7.29(1H, d) , 
7.45-7.67(5H, m) , 7.72(1H, d) , 1 . 84-7 . 90 (2H, m) , 8.08(1H, d) , 8.26(1H, 
d) , 8.52 (1H, d) . 

10 

Example B219 
3-Bromophenylbutyrate 

n-Butyryl chloride (7.25 ml) was added to an ice-cooled solution 
15 of 3-bromophenol (10.0 g) in pyridine (50 ml), and this reaction mixture 
was stirred at that temperature for 3 hours, then at room temperature 
for another 3.5 hours. After ice was added, the reaction mixture was 
extracted with ethyl acetate, washed with 1 N hydrochloric acid and water, 
dried over anhydrous magnesium sulfate, and then concentrated under 
20 reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (12.77 g) . 

1 H-NMR(CDC13) 5 (ppm) : 1.04(3H, t) , 1 . 72-1 . 82 ( 2H, m) , 2.54(2H, t) , 
7.04(1H, dd) , 7.22-7.29(2H, m) , 7.36(1H, d) . 



25 Example B220 

1- (4-Bromo-2-hydroxyphenyL) -1-butanone 
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Aluminum chloride (10.51 g) was added to a solution of the compound 
of Example B219 (12.77 g) in chlorobenzene (70 ml) under nitrogen 
atmosphere, and this reaction mixture was stirred while heating under 
5 reflux for 9 hours. After the reaction mixture was cooled to room 
temperature, ice was added thereto . The resulting mixture was extracted 
with ethyl acetate, washed' with water, dried over anhydrous magnesium 
sulfate, and then concentrated under reduced pressure. The compound 
thus obtained was used in the following reaction without further 
10 purification. 

1 H-NMR(CDC13) 8 (ppm) : 0.91(3H, t) , 1 . 53-1 . 65 (2H, m) , 3.00(2H, t) , 
7.02(1H, dd), 7.19(1H, d) , 7.78(1H, d) , 12.50(1H, s) . 

Example B221 
15 1- (4-Bromo-2-methoxyphenyl) -1-butanone 



Potassium carbonate (9.07 g) and methyl iodide (3.92 ml) were added 
to a solution of the compound of Example B220 (13.30 g) in acetone (75 
ml) , and this reaction mixture was stirred while heating under reflux 
20 for 4 hours. The reaction mixture was filtered through celite, ether 
was added to remove insoluble material by filtration, and the filtrate 
was concentrated under reduced pressure. The residue was purified by 
silica gel column chromatography to give the title compound (9.52 g) . 
1 H-NMR(CDC13) 8 (ppm) : 0.95(3H, t), 1 . 64-1 . 74 (2H, m) , 2.91(2H, t) , 
25 3.90(3H, s), 7.10(1H, d) , 7.14(1H, dd) , 7.54(1H, d) . 

Example B222 

4-Bromo-l-butyl-2-methoxybenzene 
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The title compound was obtained by treating the compound of Example 
B221 in the same manner as in Example B3 . 

hi-NMRfCDClS) 8 (ppm) : 0.92(3H, t ) , 1 . 2 9-1 . 39 ( 2H, m) , 1 . 48-1. 56 (2H, m) , 
5 2.54(2H, t), 3.81(3H, s) , 6.95(1H; s) , 6 . 96-7 . 02 ( 2H, m) . 

Example B223 

(4-Butyl-3-methoxyphenyl) (1-isoquinolyl) ketone 




10 A mixture containing the title compound was obtained by treating 

the compound of Example B222 in the same manner as in Example B36. 

This mixture was used in the following reaction without separation 
and purification. 

15 Example B224 

(4-Butyl-3-methoxyphenyl) ( 1-isoquinolyl) methanol 




A mixture containing the title compound was obtained by treating 
the compound of Example B223 in the same manner as in Example B37. 
20 This mixture was used in the following reaction without separation 

and purification. 



Example B225 
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(4-Butyl-3-methoxyphenyl) ( 1-isoquinolyl ) methyl acetate 




The title compound was obtained by treating the compound of Example 
B224 in the same manner as in Example B38. 
5 1 H-NMR(CDC13) 6 (ppm) : 0.90(3H, t) , 1 . 24-1 . 38 (2H, m) , 1 . 4 6-1 . 60 (2H, m) , 
2.24(3H, s), 2.54(2H, t) , 3.76(3H, s) , 6.97(1H, s), 6.98(1H, d) , 7.06(1H, 
d), 7.53-7.67(4H, m) , 7.83(1H, d) , 8 . 26 (1H, d) , 8.58(111, d) . 

Example B22 6 
10 1- (4-Butyl-3-methoxybenzyl) isoquinoline 




The title compound was obtained by treating the compound of Example 
B225 in the same manner as in Example B39. 

1 H-NMR(CDC13) 5 (ppm) : 0.89(3H, t) , 1 . 27-1 . 38 (2H, t), 1 . 45-1 . 54 (2H, t) , 
15 2.52(2H, t), 3.72(3H, s) , 4.63(2H, s) , 6.78(1H, d) , 6.79(1H, s) , 6.99(1H, 
d), 7.53(lH f dd), 7.55(lH f d) , 7.64(lH f dd) , 7.80(1H, d) , 8.19(lH f d) , 
8.49(1H, d) . 



Example B227 
20 2-Butyl-5- ( 1-isoquinolylomethyl ) phenol 
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The title compound was obtained by treating the compound of Example 
B226 in the same manner as in Example B40. 

X H-NMR(CDC13) 5 (ppm) : 0.91(3H, t) , 1 . 30-1 . 40 (2H, m) , 1 . 52-1 . 65 (2H, m) , 
2.55(2H, t), 4.55(2H, s) , 6.46(1H, brs) , 6.85(1H, d) , 7.03(1H, d) , 
5 7.32-7.40(lH, m) , 7.55(1H, dd) , 7.68(1H, dd) , 7.81(1H, d) , 1 . 94-8 . 05 ( 1H, 
m) , 8.14 (1H, d) . 

The proton of the phenolic hydroxyl group was not observed in the 
NMR spectrum. 

10 Example B228 

2-Bromo-3- (methoxymethoxy) pyridine 



The title compound was synthesized in the same manner as in Example 
B202 by using 2-bromo-3-hydroxypyridine . 

15 1 H-NMR(CDC1 3 ) 5 (ppm) : 3.53(3H, s) , 5.29(2H, s) , 7 . 19-7 . 23 ( 1H, m) , 
7.42-7.45 (1H, m) , 8 . 04-8 . 06 ( 1H, m) 

Example B22 9 

2- (4-Butylbenzyl) -3- (methoxymethoxy) pyridine 




The compound of Example B205 (7 ml, 3 mmol) was added to an 
ice-cooled mixed solution of the compound of Example B228 (524 mg, 2.40 
mmol) and dichloro (diphenylphosphinopropane) nickel (65.0 mg, 0.120 
mmol) in tetrahydrof uran (10 ml), and the mixture was stirred while 
25 heating under reflux for 5 hours. After allowing the mixture to cool 
to room temperature, ethyl acetate was added. The resulting mixture 
was washed successively with a saturated aqueous ammonium chloride 
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solution, a saturated aqueous sodium hydrogencarbonate solution, and 
saturated brine, then concentrated under reduced pressure. The residue 
was filtered through NH-silica gel. After concentrating under reduced 
pressure, the residue was dissolved in methanol (15 ml), triethylamine 
5 (500 |il, 3.59 mmol) and 10% palladium-carbon (containing 50% water, 50 
mg) were added, and the resulting mixture was stirred at room temperature 
under hydrogen atmosphere at atmospheric pressure for 3 hours. After 
purging the reaction system with nitrogen, the catalyst was removed by 
filtration through celite, and the filtrate was concentrated under 
10 reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (280 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) : 0.89(3H, t) , 1 . 28-1 . 34 (2H, m) , 1 . 52-1 . 58 (2H, m) , 
2.53(2H, t), 3.33(3H, s), 4.16(2H, s) , 5.16(2H, s), 7 . 04-7 . 10 ( 3H, m) , 
7.20(2H, d), 7.33-7.35(lH, m) , 8 . 19-8 . 20 ( 1H, m) 

15 

Example B230 

2- (4-Butylbenzyl) -3-pyridinol 




Trif luoroacetic acid (1 ml) was added to a solution of the compound 
20 of Example B229 (256 mg, 0.849 mmol) in methylene chloride (5 ml), and 
this reaction mixture was stirred at room temperature overnight. After 
a saturated aqueous sodium hydrogencarbonate solution and ethyl acetate 
were added, the reaction mixture was washed with saturated brine and 
concentrated under reduced pressure. The residue was purified bysilica 
25 gel column chromatography to give the title compound (182 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 0.90(3H, t) , 1 . 28-1 . 37 (2H, m) , 1 . 51-1 . 58 (2H, m) , 
2.54(2H, t) , 4.20(2H, s) , 7 . 02-7 . 08 ( 4H, m) , 7.22(2H, d) , 8 . 08-8 . 09 ( 1H, 
m) 

The proton of the phenolic hydroxyl group was not observed in the 
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NMR spectrum. 
Example B231 

2- (4-Butylbenzyl) -3-methoxypyridine 



5 




Potassium carbonate (33.0 mg, 0.239 mmol) and methyl iodide (14.9 
|il, 0.239 mmol) were added to a solution of the compound of Example B230 
(19.2 mg, 0.0796 mmol) in acetone (1ml), and this reaction mixture was 
stirred at room temperature for 3 hours. After ethyl acetate was added, 

10 the reaction mixture was washed with saturated brine and concentrated 
under reduced pressure. The residue was purified by silica gel column 
chromatography to give the title compound (1.47 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm) : 0.90(3H, t) , 1.32-1.34 (2H, m) , 1.53-1.57 (2H, m) , 
2.54(2H, t), 3.82(3H, s) , 4.14(2H, s) , 7.06(2H, d) , 7 . 10-7 . 11 (2H, m) , 

15 7.21(2H, d), 8.12-8.14(1H, m) 

Example B232 

2- (4-Butylbenzyl) -3-chloropyridine 




The compound of Example B205 (12 ml, 5 mmol) was added to an 
ice-cooled mixed solution of 2, 3-dichloropyridine (525 mg, 3.55 mmol) 
and dichloro (diphenylphosphinopropane) nickel (96.2 mg, 0.178 mmol) in 
tetrahydrofuran (4 ml), and this reaction mixture was stirred at room 
temperature for 1 hour. After ethyl acetate was added, the reaction 
mixture was washed successively with a saturated aqueous ammonium 
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chloride solution, a saturated aqueous sodium hydrogencarbonate 
solution, and saturated brine, and then concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
to give the title compound (199 mg) . 

5 1 H-NMR(CDC1 3 ) 5 (ppm) : 0.91(3H, t) , 1 . 29-1 . 38 (2H, m) , 1 . 52-1 . 60 (2H, m) , 
' 2.56(2H, t), 4.28(2H, s) , 1 . 08-7 . 13 ( 3H, m) , 7.21(2H, d) , 7.64(1H, dd) , 
8.46(1H, dd) 

Example B233 
10 2- (4-Butylbenzyl) -3-ethylpyridine 




Ethylmagnesium chloride (0.97 M, 102 |il, 0.993 mmol) was added 
to a mixed solution of the compound of Example B232 (12.9 mg, 0.0496 
mmol) and dichloro (diphenylphosphinof errocene) nickel (3.4 mg, 0.0050 

15 mmol) in tetrahydrof uran (1 ml) . The reaction mixture was stirred at 
50°C for 1 hour, then heated under reflux for another 2 hours. After 
allowing the reaction mixture to reach. room temperature, ethyl acetate 
was added thereto. The reaction mixture was washed with a saturated 
aqueous ammonium chloride solution and saturated brine, then 

20 concentrated under reduced pressure . The residue was purified by silica 
gel column chromatography to give the title compound (3.29 mg) . 

1 H-NMR(CDC1 3 ) 8 (ppm): 0 . 90-0 . 93 ( 6H, m) , 1 . 30-1 . 37 (2H, m) , 

1.54- 1.59(2H, m) , 2 . 55-2 . 59 ( 4H, m) , 4.12(2H, s) , 7 . 05-7 . 18 ( 5H, m) , 

7.55- 7.59(lH, m) , 8 . 53-8 . 55 ( 1H, m) 

25 

Example B234 

tert-Butyl Af- (2-bromo-3-pyridyl) carbamate 
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BocHN 




Br 

N-bromosuccinimide (7.51 g, 42.2 mmol) was added to an ice-cooled 
mixed solution of 3-aminopyridine (3.97 g, 42.2 mmol) in 
dimethylf ormamide (25 ml) , and this reaction mixture was stirred at that 
5 temperature for 30 minutes. After ethyl acetate was added, the reaction 
mixture was washed with saturated brine and concentrated under reduced 
pressure. A solution of the residue in methylene chloride (20 ml) was 
cooled on ice, then triethylamine (3.74 ml, 26.8 mmol), a catalytic 
amount of dimethylaminopyridine, and di-t-butyl dicarbonate (3.08 ml, 
10 13.4 mmol) were added to the solution, and the mixture was stirred at 
room temperature overnight . After concentration under reduced pressure, 
the residue was purified by silica gel column chromatography to give 
the title compound (344 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1.55(9H, s) , 7.03(1H, brs) , 7.25(1H, dd) , 
15 8.03(1H, dd) , 8.46(1H, d) 

Example B235 

2-Bromo-3- (N-t-butoxycarbonyl-N-methyl) aminopyridine 




Me Br 



20 Methyl iodide (157 2.52 mmol) and 66% sodium hydride (91.6 

mg, 2.52 mmol) were added to an ice-cooled solution of the compound of 
Example B234 (344 mg, 1.26 mmol) in dimethylf ormamide (5 ml), and this 
reaction mixture was stirred at that temperature for 40 minutes. After 
ethyl acetate was added, the reaction mixture was washed with saturated 

25 brine and filtered through silica gel. The organic layer was 
concentrated under reduced pressure to give the title compound (356 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 1.36 (9H, s) , 3.17(3H, s) , 7.30 (1H, dd) , 7.55 (1H, 
d), 8.30(1H, dd) 
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Example B236 

N- [2- (4-Butylbenzyl) -3-pyridyl] - W-me thy 1 amine 



MeHN 




To a methylene chloride solution (2 ml) of a compound, which was 
5 obtained by introduction of a 4-butylbenzyl group to the compound of 
Example B235 (62.8 mg, 0.219 mmol) in the same manner as in Example B211, 
trif luoroacetic acid (2 ml) was added. The mixture was stirred at room 
temperature for 1 hour, and then added dropwise to an aqueous solution 
of sodium hydrogencarbonate . After ethyl acetate was added, the mixture 
10 was washed with saturated brine and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography to give 
the title compound (29.7 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 0.91(3H, t) , 1 . 29-1 . 38 ( 2H, m) , 1 . 53-1 . 60 (2H, m) , 
2.56(2H, t), 2.72(3H, s) , 3.63(1H, br s), 4.09(2H, s) , 6.86(1H, d) , 
15 7.08-7.12(5H, m) , 7.98(1H, dd) 

Example B2 37 

N- [2- (4-Butylbenzyl) -3-pyridyl] -N, N-dimethylamine 



Me 2 N 




20 Acetic acid (12.1 0.211 mmol), 37% formalin (15.8 jal, 0.211 

mmol), and sodium triacetoxyborohydride (44.7 mg, 0.211 mmol) were added 
to an ice-cooled solution of the compound of Example B236 (26.8 mg, 0.105 
mmol) in methylene chloride (2 ml) , and the mixture was stirred at room 
temperature for 30 minutes. After ethyl acetate was added, the mixture 

25 was washed with a saturated aqueous sodium hydrogencarbonate solution 
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and saturated brine and concentrated under reduced pressure. The 
residue was purified by silica gel column chromatography to give the 
title compound (23.3 mg) 

1 H-NMR(CDC1 3 ) 5 (ppm) : 0.91(3H, t) , 1 . 30-1 . 36 (2H, m) , 1 . 52-1 . 59 (2H, m) , 
2.55(2H, t), 2.67(6H, s) , 4.24(2H, s) , 7.06(2H, d) , 7.10(1H, dd) , 7.18(2H, 
d), 7.40(1H, dd), 8.27(1H, dd) 

Example B238 

2- (4-Butylbenzyl) -4-methoxypyridine 
MeCL 

\\ 

M 




10 

The title compound was obtained in the same manner as in Example 
B211 using 2-chloro-4-methoxypyridine . 

1 H-NMR(CDC1 3 ) 8 (ppm) : 0.91(3H, t) , 1 . 31-1 . 37 (2H, m) , 1 . 53-1 . 59 (2H, m) , 
2.57(2H, t), 3.78(3H, s) , 4.06(2H, s) , 6 . 61-6 . 65 ( 2H, m) , 7.11(2H, d) , 
15 7.17(2H, d), 8.36(1H, d) 



Example B239 

2- (4-Butylbenzyl) -4-chloropyridine 




20 Phosphorus oxychloride (57.0 0.612 mmol) was added to an 

ice-cooled solution of the compound of Example B238 (52 . 0 mg, 0 . 204 mmol) 
in dimethylformamide (1 ml), and this reaction mixture was stirred at 
100°C for 8 hours. The reaction mixture was allowed to cool, poured 
on ice, and warmed to room temperature. After ethyl acetate was added, 

25 the mixture was washed with a saturated aqueous sodium hydrogencarbonate 
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solution and saturated brine, then concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography to give 
the title compound (2.29 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 0.92(3H, t) , 1 . 31-1 . 38 (2H-, m) , 1 . 53-1 . 61 (2H, m) , 
5 2.59(2H, t), 4..10(2H, s) , 7.12-.18(6H, m) , 8.44(1H, d) 

Example B24 0 

2-Chloro-3-methoxypyridine 



B231 using 2-chloro-3-hydroxypyridine . 

1 H-NMR(CDC1 3 ) 8 (ppm) : 3.93(3H, s) , 1 . 21-7 . 22 (2H, m) , 7 . 99-8 . 01 ( 1H, m) 

Example B2 41 

15 2-Chloro-3, 4-dimethoxypyridine 
OMe 



A solution of diisopropylamine (84.0 jul, 0.599 mmol) and the 
compound of Example B240 (860 mg, 5.99 mmol) in tetrahydrof uran (4 ml) 
was added to a solution of 1.06 M phenyllithium cyclopentane-diethyl 

20 ether solution in tetrahydrof uran (11ml) cooled to -78 °C under nitrogen 
atmosphere. This reaction mixture was stirred at -40°C for 1 hour, 
then at -18 °C for another 20 minutes. The reaction mixture was cooled 
again to -78°C, trimethoxyborate (2.04 ml, 18.0 mmol) was added dropwise 
thereto, and the resulting mixture was stirred at 0°C for 20 minutes. 

25 At that temperature, aqueous ammonia (29%, 30 ml), ammonium chloride 
(4.5 g, ) , and an aqueous hydrogen peroxide solution (30%, 12 ml) were 
added in this order, and the mixture was stirred at room temperature 
for 2 hours. Saturated sodium thiosulfate, acetic acid and ethyl 
acetate were added, and the mixture was washed with saturated brine. 




10 



The title compound was obtained in the same manner as in Example 
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The ethyl acetate layer obtained upon filtration through silica gel was 
concentrated under reduced pressure. The resulting residue was treated 
in the same manner as in Example B231 to obtain the title compound (31.3 
mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 3.89(3H, s), 3.94(3H, s) , 6.82(1H, d) , 8.05(1H, 

d) 
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Example B242 

2- (4-Butylbenzyl) -3, 4-dimethoxypyridine 
MeCX 

MeO 
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The title compound was obtained in the same manner as in Example 
B206 using the compound of Example B241. 

1 H-NMR (CDCI3) 8 (ppm) : 0.90(3H, t), 1 . 2 6-1 . 35 (2H, m) , 1 . 53-1 . 57 (2H, m) , 
2.54(2H, t), 3.70(3H, s) , 3.89(3H, s) , 4.12(2H, s) , 6.72(1H / d) , 7.06(2H, 
d) , 7.21(2H, d) , 8.20(1H, d) 



Example B243 

2, 4-Di- (4-butylbenzyl) -3-methoxypyridine 




20 A solution of the compound of Example B240 (436 mg, 3.04 mmol) 

in diethyl ether (2 ml) was added to a solution of 1.43 M t-butyllithium 
n-pentane solution (2.76 ml, 3.95 mmol) in diethyl ether (5 ml) cooled 
to -78°C under nitrogen atmosphere, and this reaction mixture was stirred 
at that temperature for 30 minutes. A solution of 

25 tetramethylethylenediamine (688 jil f 4.56 mmol) and hexachloroethane 
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(719 mg, 3.04 mmol) in diethyl ether (3 ml) was further added and the 
reaction mixture was stirred at that temperature for 1 hour. After 
warming gradually to room temperature, ethyl acetate was added, and the 
mixture was washed with saturated brine. The ethyl acetate layer 
5 obtained upon filtration through silica gel was concentrated under 
reduced pressure. The resulting residue was treated in the same manner 
as in Example B206 to obtain the title compound (10.1 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 0 . 8 9-0 . 94 ( 6H, m) , 1 . 31-1 . 37 ( 4H, m) , 
1.52-1.62 (4H, m) , 2 . 53-2 . 59 ( 4H, m) , 3.74(3H, s) , 4.07(2H, s) , 4.13(2H, 
10 s), 6.84(1H, d), 6.98(1H, d) , 7 . 04-7 . 22 ( 8H, m) 

Example B244 

2- (4-Bromo-2-f luorobenzyl) -3- (methoxymethoxy ) pyridine 




15 A solution of the compound of Example B228 (422 mg, 1.94 mmol) 

in tetrahydrofuran (3 ml) was added to a solution of 2 . 47 M n-butyllithium 
n-hexane solution (862 2.13 mmol) in tetrahydrofuran (3 ml) cooled 
to -78 °C under nitrogen atmosphere, and this reaction mixture was stirred 
at that temperature for 1 hour. After copper (I) bromide (139 mg, 0.968 

20 mmol) was added, the reaction mixture was stirred at 0°C for 1 hour 
and cooled again to -78°C. Next, 4-bromo-2-f luorobenzyl bromide (259 
mg, 0.968 mmol) was added, and the resulting mixture was stirred at 0°C 
for 1 hour. Tetramethylethylenediamine (584 |xl, 3.88 mmol) was further 
added, and the resulting reaction mixture was stirred at that temperature 

25 for 1 hour. After diethyl ether and an aqueous ammonia solution were 
added to the reaction mixture, the organic layer was washed with 
saturated brine and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography to give the title 
compound (81.0 mg). 
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1 H-NMR(CDC1 3 ) 5 (ppm) : 3.38(3H, s), 4.17(2H, s) , 5.18(2H, s) , 7.04(1H, 
t), 7.11-7.22 (3H, m), 7.38(1H, dd) , 8.19(1H, dd) 

Example B245 

2- (4-Bromo-2-f luorobenzyl) -3-pyridinol 




Trif luoroacetic acid (1 ml) was added to the compound of Example 
B244 (134 mg, 0.411 mmol) in methylene chloride (4 ml), and this reaction 
mixture was stirred at room temperature overnight. After neutralizing 
the mixture with saturated aqueous sodium hydrogencarbonate, ethyl 
acetate was added. The ethyl acetate layer was washed with saturated 
brine and concentrated under reduced pressure . The residue was purified 
by silica gel column chromatography to give the title compound (97.5 
mg) . 

1 H-NMR(CDC1 3 ) d (ppm) : 4.17(2H, s) , 7 . 10-7 . 24 ( 5H, m) , 8.15(1H, t) 

The proton of the phenolic hydroxyl group was not observed in the 
NMR spectrum. 

Example B24 6 

2- (4-Bromo-2-f luorobenzyl) -3-methoxypyridine 




Potassium carbonate (38.7mg, 0.280 mmol) and methyl iodide (10.5 
0.168 mmol) were added to a solution of the compound of Example B245 
(15.8 mg, 0.0560 mmol) in dimethylf ormamide (1 ml), and this reaction 
mixture was stirred at room temperature for 2 hours . After ethyl acetate 



187 



was added, the reaction mixture was washed with saturated brine and 
concentrated under reduced pressure . The residue was purified by silica 
gel column chromatography to give the title compound (14.0 mg) . 

1 H-NMR(CDC1 3 ) 5 (ppm) : 3.82(3H, s) , 4.15(2H, s) , 7.03(1H, t) , 
5 7.12-7.22 (4H, m) , 8.13(1H, dd) 

The following compounds of Example B were synthesized in the same 
manner as in Example B24 6, and purification was performed by LC-MS 
[eluent : an acetonitrile solution containing 0 . 1% trif luoroacetic acid: 
an aqueo-us solution containing 0.1% trif luoroacetic acid = 1:99 to 
10 100 : 0/20-minute cycle, flow rate: 20 ml/minute, column: YMC Combiprep 
ODS-AM, 20 mm Ox 50 mm (long)] . 

Example B247 

2- (4-Bromo-2-f luorobenzyl) -3-ethoxypyridine 




MS m/z (ESI: MH + ) : 310.0 



Example B248 

2- (4-Bromo-2-f luorobenzyl) -3-propoxypyridine 



20 




MS m/z (ESI: MH + ) : 324.0 



Example B24 9 

2- (4-Bromo-2-f luorobenzyl) -3-butoxypyridine 
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MS m/z (ESI: MH + ) : 338.1 
Example B250 

5 2- (4-Bromo-2-f luorobenzyl) -3- (pentyloxy) pyridine 




MS m/z (ESI: MH + ) : 352. 1 
Example B251 

10 2- ( 4 -Bromo-2-f luorobenzyl) -3- (hexyloxy) pyridine 




MS m/z (ESI: MH + ) : 366.0 
Example B252 

15 2- (4-Bromo-2-f luorobenzyl) -3- (2-f luoroethoxy ) pyridine 




MS m/z (ESI: MH + ) : 328.0 
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Example B253 

2- (4-Bromo-2-f luorobenzyl) -3- ( 3-f luoropropoxy ) pyridine 




MS m/z (ESI: MH + ) : 342.0 
Example B254 

2- (4-Bromo-2-f luorobenzyl) -3-isopropoxypyridine 




MS m/z (ESI: MH + ) : 324.0 
Example B2 55 

2- ( 4 -Bromo-2-f luorobenzyl) -3- (2, 2, 2-trif luoroethoxy ) pyridine 




MS m/z (ESI: MH + ) : 364.0 
Example B256 

2- ( 4 -Bromo-2-f luorobenzyl) -3-0,3, 3-trif luoropropoxy ) pyridine 



190 




MS m/z (ESI: MH + ) : 378.0 
Example B257 

5 Compounds were evaluated using the S. cerevisiae reporter system 

of Example A2 . The lowest concentration at which cephalosporinase 
activity in the cell wall fraction became 50% or less compared to that 
obtained where the compound was not treated, was defined to be the IC50 
value. Effects of the representative compounds are shown in Table 1. 

10 

Table 1 



Compound 


IC50 
(Hg/ml) 


1- (4-butylbenzyl) isoquinoline (Example B2) 


0.39 


Nl-{3- [4- (1-isoquinolylmethyl) phenyl] -2-propynyl} 
acetamide (Example B60) 


6.25 


Nl-{ 3- [4- (1-isoquinolylmethyl) phenyl] propyl } -Nl -methyl 
acetamide (Example B73) 


50 


5-butyl-2- (1-isoquinolylmethyl) phenol (Example B85) 


0.20 


4- (4-butylbenzyl) thieno [3, 2-c]pyridine (Example B187) 


0.78 


7- (4-butylbenzyl) thieno [2, 3-c]pyridine (Example B195) ' 


0.39 


2- (4-butylbenzyl) -3-methoxypyridine (Example B231) 


0.78 


2- (4-butylbenzyl) -3, 4-dimethoxypyridine (Example B242) 


0.78 



Industrial Applicability 
15 The present invention revealed genes encoding the proteins 

participating in the transport process of the GPI-anchored proteins to 
the cell wall. Furthermore, this invention discloses a- method of 
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screening for compounds that inhibit the activity of these proteins, 
and also discloses representative compounds having the inhibitory 
activity. 

Using novel compounds, the present invention showed that 
5 antifungal agents having a novel mechanism of inhibiting the transport 
process of the GPI-anchored proteins to the cell wall can be provided. 
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CLAIMS 

1. A DNA that encodes a protein having an activity to confer resistance 
of a fungus against the compound shown in formula (la) when the DNA is 
overexpressed in the fungus, wherein the DNA is selected from the group 
consisting of: 

(a) a DNA encoding a protein comprising the amino acid sequence 
of SEQ ID NO: 2, 4, 6, 28, 40, or 59, 

(b) a DNA comprising the nucleotide sequence of SEQ ID NO: 1, 3, 
5, 27, 39, 41, 54, or 58, 

(c) a DNA that hybridizes under stringent conditions to a DNA 
comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 27, 39, 
41, 54, or 58, 

(d) a DNA encoding a protein comprising the amino acid sequence 
of SEQ ID NO: 2, 4, 6, 28, 40, or 59, wherein one or more amino 
acids have been added, deleted, substituted, and/or inserted, and 

(e) a DNA that is amplified using SEQ ID NOS : 29 and 31 or SEQ 
ID NOS: 29 and 30 as primers 




2. A DNA that encodes a protein having an activity to decrease the amount 
of a GPI-anchored protein in the cell wall of a fungus due to a defect 
in the function of the DNA, wherein the DNA is selected from the group 
consisting of: 

(a) a DNA encoding a protein comprising the amino acid sequence 
of SEQ ID NO: 2, 4, 6, 28, 40, or 59, 

(b) a DNA comprising the nucleotide sequence of SEQ ID NO: 1, 
3, 5, 27, 39, 41, 54, or 58, 

(c) a DNA that hybridizes under stringent conditions to a DNA 
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comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 27 , 39, 
41, 54, or 58, 

(d) a DNA encoding a protein comprising the amino acid sequence 
of SEQ ID NO: 2, 4, 6, 28, 40, or 59, wherein one or more amino 

5 acids have been added, deleted, substituted, and/or inserted, and 

(e) a DNA that is amplified using SEQ ID NOS : 29 and 31 or SEQ 
ID NOS: 29 and 30 as primers. 

3. A protein encoded by the DNA of claim 1 or 2 . 

10 

4. A vector into which the DNA of claim 1 or 2 has been inserted. 

5. A transformant harboring the DNA of claim 1 or 2, or the vector of 
claim 4. 

15 

6. The transformant of claim 5 which is a fungus that overexpresses 
the protein of claim 3. 

7 . A fungus, wherein the function of the protein of claim 3 is defective . 

20 

8. A method for producing the. protein of claim 3, which comprises the 
steps of culturing the transformant of claim 5, and collecting the 
expressed protein from the transformant, or from the culture supernatant 
thereof. 

25 

9. An antibody that binds to the protein of claim 3. 

10. A method of screening for a compound having an antifungal action, 
wherein the method comprises the steps of: 

30 (a) contacting a test sample with the protein of claim 3; 

(b) detecting the binding activity between the protein and the 
test sample; and 

(c) selecting a compound having an activity to bind to the protein. 
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11. A method of screening for a compound that has an antifungal action, 
which comprises the steps of: 

(a) contacting a test sample with a fungus that is overexpressing 
5 the protein of claim 3; 

(b) detecting the amount of transport of a GPI-anchored protein 
to the cell wall in the fungus; and 

(c) selecting a compound that diminishes the amount of transport 
of the GPI-anchored protein to the cell wall detected in step (b) 

10 as compared to the amount of transport detected when the test 

sample was contacted with a fungus that is not overexpressing the 
protein of claim 3. 

12. A compound having an antifungal action that is isolated by the 
15 screening of claim 10 or 11. 

13. An antifungal agent, comprising as an active ingredient a compound 
that inhibits the transport of GPI-anchored proteins to the cell wall 
of a fungus. 

20 

14. An antifungal agent, comprising as an active ingredient the 
antibody of claim 9 or the compound of claim 12. 



15. The antifungal agent of claim 13, comprising as an active ingredient 
25 the compound represented by the general formula (I) , a salt thereof, 
or a hydrate thereof, wherein in formula (I) : 




[R a and R a are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
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group, cyano group, trif luoromethyl group, trif luoromethoxy 
group, a substituted or unsubstituted Ci- 6 alkyl group, C 2 _ 6 alkenyl 
group, C 2 -6 alkynyl group, a substituted or unsubstituted Ci_ 6 
alkoxy group, or a group represented by the formula: 

R 5a 

(wherein X 1 stands for a single bond, carbonyl group, or a group 
represented by the formula -S(0) 2 -; 

R 5a and R 6a are identical to or different from each other and denote 
a hydrogen atom or a substituted or unsubstituted Ci_ 6 alkyl group) ; 
R la and R 2a may form together a condensed ring selected from the 
group consisting of a substituted or unsubstituted benzene ring, 
a substituted or unsubstituted pyridine ring, a substituted or 
unsubstituted pyrrole ring, a substituted or unsubstituted 
thiophene ring, a substituted or unsubstituted furan ring, a 
substituted or unsubstituted pyridazine ring, a substituted or 
unsubstituted pyrimidine ring, a substituted or unsubstituted 
pyrazine ring, a substituted or unsubstituted imidazole ring, a 
substituted or unsubstituted oxazole ring, a substituted or 
unsubstituted thiazole ring, a substituted or unsubstituted 
pyrazole ring, a substituted or unsubstituted isoxazole ring, a 
substituted or unsubstituted isothiazole ring, a substituted or 
unsubstituted cyclohexane ring, and a substituted or 
unsubstituted cyclopentane ring; 

R 3a and R 4a are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
group, cyano group, carboxyl group, formyl group, hydroxyimino 
group, trif luoromethyl group, trif luoromethoxy group, Ci_ 6 alkyl 
group, Ci-6 alkoxy group, C 2 . 6 alkenyl group, C 2 -6 alkynyl group, 
a group represented by the formula -C(0)NR 7a R 7b (wherein R 7a and 



196 



R D are identical to or different from each other and denote 
individually a hydrogen atom, or a Ci- 6 alkyl group), the formula 
-C0 2 R 7a (wherein R 7a has the same meaning as defined above), the 
formula -S(0) n R 7a (wherein n stands for an integer of 0 to 2 and 
R 7a has the same meaning as defined above) , the formula -S (0) 2 NR 7a R 7b 
(wherein R 7a and R 7b have the same meaning as defined above) , a 
group of the formula 

v2 
R 5b 

(wherein X 2 denotes a single bond, carbonyl group, or a group of 
the formula -S(0) 2 -; 

R 5b and R 6b are identical to or different from each other, and denote 
a hydrogen atom, a substituted or unsubstituted Ci_ 6 alkyl group, 
or a substituted or unsubstituted C 6 -i4 aryl group) , or a group 
of the formula 

1 -Z 2 

(wherein Z 1 denotes a single bond, oxygen atom, vinylene group, 
or ethynylene group; 

Z 2 - denotes a single bond, or a Ci_ 6 alkyl group substituted or 
unsubstituted with 0 to 4 substituents ) ; R 3a and R 4a may together 
stand for a methylenedioxy group or 1 , 2-ethylenedioxy group, 
alternatively, R 3a and R 4a may together stand for the formation 
of a condensed ring selected from a group consisting of a 
substituted or unsubstituted benzene ring, substituted or 
unsubstituted pyridine ring, substituted or unsubstituted 
pyrrole ring, substituted or unsubstituted thiophene ring, 
substituted or unsubstituted furan ring, substituted or 
unsubstituted pyridazine ring, substituted or unsubstituted 
pyrimidine ring, substituted or unsubstituted pyrazine ring, 
substituted or unsubstituted imidazole ring, substituted or 
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unsubstituted oxazole ring, substituted or unsubstituted 
thiazole ring, substituted or unsubstituted pyrazole ring, 
substituted or unsubstituted isoxazole ring, substituted or 
unsubstituted isothiazole ring, substituted or unsubstituted 
cyclohexane ring, and substituted or unsubstituted cyclopentane 
ring, except in cases where both R la and R 2a do not stand for hydrogen 
atoms] . 

16. The antifungal agent of claim 13, comprising as the active 
ingredient compound (la) of the formula: 




17. A compound represented by the formula (II)., a salt or a hydrate 
thereof, wherein in formula (II), 

Ar R 3b 




[Ar stands for a substituent selected from a group consisting of 
the formulae (Ilia) to (Illf) : 
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(Ilia) 




(Nib) 




(lllc) 




(Hid) 




10 



(Me) 




>1b 



D2b 



(lllf) 




N 



(wherein K denotes a sulfur atom,- oxygen atom, or a group 
represented by the formula -NH-; 



R lb and R ZD are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
group, cyano group, trif luoromethyl group, trif luoromethoxy 
group, a group represented by the formula 



>2b 



— N 



/ X ^R 6c 



■>5c 



(wherein X denotes a single bond, carbonyl group, or a group 
represented by the formula -S(0) 2 -; 



15 



R 5c and R 6c are identical to or different from each other and denote 
a hydrogen atom, or a substituted or unsubstituted Ci- 6 alkyl group) , 
or a group represented by the formula -X 4 -R 8a (wherein X 4 denotes 
a single bond, oxygen atom, or sulfur atom; R 8a denotes a Ci- 6 alkyl 
group, C 2 -6 alkenyl group, C 2 -e alkynyl group, C 3 - 8 cycloalkyl group, 
or C 3 -8 cycloalkenyl group) ; R lb and R 2b together may form a 
methylenedioxy group, or a 1, 2-ethylenedioxy group); 



20 



R and R D are identical to or different from each other and denote 
individually a hydrogen atom, halogen atom, hydroxyl group, nitro 
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group, cyano group, carboxyl group, formyl group, hydroxyimino 
group, trif luoromethyl group, trif luoromethoxy group, . Ci_ 6 alkyl 
group, Ci-6 alkoxy group, C 2 -e alkenyl group, C 2 -e alkynyl group, 
or a group represented by the formula 

1b_ z 2b 

(wherein Z lb denotes a single bond, vinylene group, or ethynylene 
group; 

Z 2b denotes a single bond, or a Ci_ 6 alkyl group that is substituted 
or unsubstituted with 0 to 4 substituents ) ; 

except in cases where (1) Ar stands for the aforementioned formula 
(Hid) wherein R lb and R 2b are both hydrogen atoms, (2) at least 
one of R 3b or R 4b denotes a hydrogen atom and the other is a hydrogen 
• atom, methoxy group, hydroxyl group, methyl group, benzyloxy group, 
or a halogen atom, and Ar stands for the aforementioned formula 
(IIIc) wherein R lb and R 2b both denote hydrogen atoms or methoxy 
groups, (3) at least one of R 3b or R 4b denotes a hydrogen atom and 
the other is a hydrogen atom, hydroxyl group, methoxy group, or 
benzyloxy group, and Ar stands for the formula (IIIc) wherein R lb 
and R 2b both denote hydroxyl groups or benzyloxy groups, or (4) 
Ar stands for the formula (Hid) wherein R lb is a hydrogen atom 
and R 2b is a formyl group, hydroxymethyl group, or methoxycarbonyl 
group] . 

The compound of claim 17, or a salt or hydrate thereof, wherein 
stands for the formula: 




(wherein R denotes a hydrogen atom, a substituted or 
unsubstituted Ci- 6 alkyl group, or a benzyl group) , and excluding 
the case when R 3b denotes a hydrogen atom. 
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19. A compound represented by the formula (IIIc2) , or a salt or hydrate 
thereof, wherein in formula (IIIc2), 




(Illc2) 



5 [R lb and R 2b have the same meaning as defined above, except in cases 

wherein (1) R lb denotes a group represented by the formula R lc -0- 
(wherein R lc has the same meaning as defined above) , R 2b is a 
hydrogen atom, and R 3b denotes a hydrogen atom, (2) at least one 
of R 3b or R 4b denotes a hydrogen atom, and the other is a hydrogen 
10 atom, methoxy group, hydroxyl group, methyl group, benzyloxy group, 

or a halogen atom, and R lb and R 2b both denote hydrogen atoms or 
methoxy groups, or (3) at least one of R 3b or R 4b denotes a hydrogen 
atom, and the other is a hydrogen atom, hydroxyl group, methoxy 
group, or benzyloxy group, and R lb and R 2b both denote hydroxyl 
15 groups or benzyloxy groups] . 

20. The antifungal agent of claim 17, having an antifungal action. 

21. The antifungal agent of claim 15, wherein at least one of R 3a and 
20 R 4a denotes a group represented by the formula -C(0)NR 7a R 7b (wherein R 7a 

and R 7b have the same meaning as defined above.) , the formula -C0 2 R 7a 
(wherein R 7a has the same meaning as defined above) , the formula -S(0) n R 7a 
(wherein n denotes an integer of 0 to 2 and R 7a has the same meaning 

as defined above) , the formula -S (0) 2 NR 7a R 7b (wherein R 7a and R 7b have the 
25 same meaning as defined above) , the formula 



— N 



/ X -R 6b 



(wherein X 2 , R 5b , and R 6b have the same meaning as defined above), or 
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a Ci-6 alkoxy group substituted or unsubstituted with 0 to 4 substituents, 
or R 3a and R 4a together denote a methylenedioxy group, or a 
1, 2-ethylenedioxy group. 

5 22. The antifungal agent of claim 15, wherein the compound having an 



antifungal action is (1) 1-benzylisoquinoline, (2) 
1- (4-bromobenzyl) isoquinoline, (3) 1- (4-chlorobenzyl) isoquinoline, 
(4) 1- (4-f luorobenzyl) isoquinoline, (5) 1- (4-iodobenzyl) isoquinoline, 

(6) 1- (3-methylbenzyl) isoquinoline, (7) 

10 1- (4-methylbenzyl) isoquinoline, (8) 

1- (3, 4-dimethylbenzyl) isoquinoline, (9) 

1- (3-methoxybenzyl) isoquinoline, (10) 

1- (4-methoxybenzyl) isoquinoline, (11) 

1- (3, 4-methylenedioxybenzyl) isoquinoline, (12) 

15 1- ( 4-benzyloxybenzyl) isoquinoline, (13) 
1- (4-cyanobenzyl) isoquinoline, (14) 1- ( 4-nitrobenzyl ) isoquinoline, 

(15) 1- ( 4-aminobenzyl) isoquinoline, (16) 

1- (4-methoxybenzyl) -6, 7 -dichloro- isoquinoline, (17) 

1- ( 4-methoxy-2-nitro-benzyl) -isoquinoline, (18) 

20 1- ( 4-methoxybenzyl) -6, 7-methylenedioxy-isoquinoline, . (19) 

1- (2-amino-4-methoxy-benzyl) isoquinoline, (20) 

1- (4-methoxybenzyl) -7-hydroxy-6-methoxy-isoquinoline, (21) 

1- (4-benzyloxybenzyl) -6, 7-dimethoxy-isoquinoline, (22) 

1- (4-methoxybenzyl) -6, 7-dimethoxy-isoquinoline, (23) 

25 1 (4-methoxy-2-nitro-benzyl) -isoquinoline, (24) 

3- [4 - ( 1-isoquinolylmethyl )phenoxy]propylcyanide, (25) 
l-[4-(2,2,3, 3-tetraf luoropropoxy) benzyl] isoquinoline, (26) 
1- [4- (2-piperidinoethoxy) benzyl] isoquinoline, (27) 

4- (1-isoquinolylmethyl) phenyl (2-morpholinoethyl) ether, (28 ) 
30 1- [4 - (2-methoxyethoxy) benzyl]. isoquinoline, (29) 

N- { 2- [4- (1-isoquinolylmethyl) phenoxy] ethyl } -N, N-dimethylamine, (30) 

1- [4- (phenethyloxy) benzyl] isoquinoline, (31) 

l-{4- [ (2-methylallyl) oxy] benzyl } isoquinoline, (32) 



l-(4- 

1- [4- 

2- [4- 

2- [4- 
N-{2- 
l-{4- 
(38) 
l-[4- 

3- [4- 
l-[4- 

4- [4- 
l-(4- 
(44) 
l-(4- 
(45) 
N-[A- 
N-[4- 
N-[4- 
N-[4- 
N- [4- 
N-[4- 
N-[4- 
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isobutoxybenzyl) isoquinoline, 
2-phenoxyethoxy) benzyl] isoquinoline, (34 ) 

1-isoquinolylmethyl) phenoxy] acetate, 
1-isoquinolylmethyl) phenoxy] -1-ethanol, (36) 
4- ( 1-isoquinolylmethyl) phenoxy] ethyl } carbamate, 



(33) 
methyl 
(35) 
t-butyl 
(37) 



3- (tetrahydro-2H-2-pyranyloxy) propoxy] benzyl } isoquinoline, 

2™ [4- (1-isoquinolylmethyl) phenoxy] -1-ethaneamine, (39) 
3-piperidinopropoxy) benzyl] isoquinoline, (40) 

1- isoquinolylmethyl) phenoxy] -1-propanol, (41) 

2- ethylbutoxy) benzyl] isoquinoline, (42) 
1-isoquinolylmethyl) phenoxy] butanoic acid, . (43) 

3- [ (4-benzylpiperazino) sulfonyl] propoxy }benzyl) isoquinoline, 

3 - [4 - (4-chlorophenyl) piperazino] propoxy } benzyl) isoquinoline, 

4- (1-isoquinolylmethyl) aniline, (4 6) 

1-isoquinolylmethyl) phenyl ] but aneamid,e, (47) 

1-isoquinolylmethyl) phenyl] propaneamide, ( 48 ) 

1-isoquinolylmethyl) phenyl] -1 -ethane sulf onamide, (49) 

1-isoquinolylmethyl) phenyl] -Af-methyl-ethanesulf onamide, (50) 

1-isoquinolylmethyl) phenyl] -W-methylamine, (51) 

1-isoquinolylmethyl) phenyl] -N-propylamine, or (52) 

1-isoquinolylmethyl ) phenyl ] -N-methyl-N-propylamine . 



23. A method for treating a mycotic infection comprising administering 
25 a therapeutically effective dose of any one of the antifungal agents 
of claims 13 to 22 to a mammal. 
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ABSTRACT 



A reporter system reflecting the transport process that transports 
GPI-anchored proteins to the cell wall was constructed and compounds 
inhibiting this process were discovered. Further, genes conferring 
resistance to the above compounds were identified and methods of 
screening for compounds that inhibit the activity of the proteins encoded 
by these genes were developed. 

Therefore, through the novel compounds, the present . invention 
showed that antifungal agents having a novel mechanism, i.e. inhibiting 
the process that transports GPI-anchored proteins to the cell wall, could 
be achieved. 



